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BRIEFLY TOLD. 
saul 

THE LOUISVILLE (Ky.) Gas Company SusTaIngD.—Judge Sterling 
B. Toney, of the Jefferson Circuit Court, of Jefferson County, Ky., 
has rendered a decision in the case of the Louisville Gas Company 
against the Kentucky Heating and Lighting Company, of Louisville, 
by virtue of which decision the contention of the plaintiff is sustained in 
every main point. Defendant, whose only claim to do business in the 
distributing of gas in Louisville is based on the chartered right to dis- 
tribute natural gas for heating purposes only in that city, asserted that 
it was not responsible for what its patrons did with the gas they got. 
If the patrons used the gas for illuminating purposes, through the 
agency of a Welsbach burner or other converting medium, the Com- 
pany was not responsible for such conversion. Plaintiff's counsel held 
that the defendant was not empowered, either in the letter or the spirit 
of its charter, to do other than supply natural gas for heating purposes 
only, and in such view the Court concurred. Of course, this is the 
first decision in the case, and the defendant will appeal ; but the terms 
of the initial opinion are such as to cause independent observers to be- 
lieve that the higher the legal resort the worse it will be for those 
making the pleadings of the Kentucky Heating and Lighting Com- 
pany. In his conclusions Judge Toney had this to say: ‘‘ It results 
from the foregoing views that the plaintiff's petition, in so far as it 
seeks to enjoin the defendant from selling and distributing natural gas, 
or a compound of natural and artificial gas called fuel gas, for illumi- 
nating purposes, by the use of the Welsbach burner or other mechan- 
ism, must be granted, and also the prayer of the petitioner to restrain 
the defendant from casting a cloud upon the plaintiff's title to the 
exclusive right of supplying illuminating gas in the city of Louisville 
for illuminating and heating purposes must be and is granted.” The 
next step in this important litigation will not be delayed, and it will be 
considered with interest. 





DeatH oF Mr. Henry RansHaw.—With great regret we report the 
death of Mr. Henry Ranshaw, whose term of life ended June 30th last. 
Deceased, who was President and Manager of the Stacey Manufactur- 
ing Company, of Cincinnati, Ohio, had been identified with that con- 
cern since 1851, in which year he joined fortunes with the late Mr. 
George Stacey the father of Mr.Wm. Stacey in the formation of the firm 
o* George Stacey & Co., the predecessor of the existing house. Mr. Ran- 
shaw was a retiring sort of man in that he seldom figured publicly in 
the doings of the gas world, but his business course was that of one 
who, in asserting his own rights, was not unmindful that others were 
entitled to consideration. 





THE CONTEST IN BALTIMORE CONSOLIDATED Gas.—The contest for the 
year’s control of the affairs of the Baltimore Consolidated Gas Com- 
pany, which contest was decided at the annual meeting of the share- 
holdders held last Monday, resulted in the election of the regular 
ticket, headed by Mr. Ferdinand C. Latrobe. His associates on the 
Board of Directors are Messrs. William W. Spence, W. F. Frick, John 
W. Hall, James A. Gary, H. R. Wilson, Frank Tilford, John E. 
Hurst, E. A. Jenkins, G. A. von Lingen, Bernard Chan and N. W. 
James. The contest was very close, the opposition ticket, presented 
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by Mr. Charles H. Dickey, receiving 39,902 votes to 47,165 votes polled 
by the regulars. In any event the shareholders of: the Baltimore Con- 
solidated Gas Company are to be congratulated over the contest, for 
through its waging they are bound to be benefited. It has for some 
time back been well known in gas circles that the management of the 
Company was not of the sort calculated to cause its business to grow, 
whether through an inclination to allow the local electric light com- 
pany or companies to go on unmolested we are not prepared to say; 
but whether so or not, the fact is that Mr. Latrobe and his associates 
will have 12 months in which to show what they can do in the line of 
largely bettering the Company’s trading. For Mr. Dickey and his 
friends are not inclined to forego another sortie ; in fact the attack can 
only be prevented by the presentation of results showing that the Com- 
pany has awakened well from its 8 years of lethargy. 





Notes.—The death of Mr. Henry Ranshaw, President and Manager 
of the Stacey Manufacturing Company, of Cincinnati, of course neces- 
sitated a rearranging of its executive direction. This has been effected 
in the naming of the following officers: President, William Stacey ; 
Vice-President and General Manager, J. E. Stacey. Of course, Mr. R 
J. Tarvin continues as Secretary, and Mr. Thos. H. Birch goes on as 
Assistant Manager.—‘' Governor” Hayward has put in successful 
operation a ‘“‘ Western Branch” of the Connelly Iron Sponge and 
Governor Company, with. headquarters at 788 South Canal street, 
Chicago. The branch is in charge of the ‘‘Governor’s” son, Mr. S. 
P. Hayward; and if he does half as well as his father has done he 
will have no occasion to find fault with himself. He isa chip of the 
old block, if ‘‘ hustling” is to count.—tThe proprietors of the Eliza- 
bethtown (N. J.) Gas Light Company have reduced the selling rate to 
$1.25 per 1,000 cubic feet net. Over 2,000 ranges are in use in Elizabeth 
and its suburbs, and Secretary Price and Superintendent Engel pro 
pose to add many more to the list before September Ist. 








Acetylene Black. 
hee as 

An exchange says it is a well known fact that in all carbide works a 
vast amount of material is manufactured that is of such inferior quality 
that it cannot be employed in connection with acetylene, and so far 
has been regarded as waste. Now, however, a French engineer, M. 
Hubou, has invented a process by which he can convert this unsalable 
material into a commercial article in the form of acetylene black. 
When acetylene is decomposed the carbon is liberated in an absolutely 
pure and finely divided state. It is immeasurably superior to lamp- 
black, and would prove a valuable substitute for that substance in the 
manufacture of lithographic ink were it not for the fact that it is so ex- 
ceedingly expensive that it would not pay for its manufacture. 

M. Hubou, by his new process, however, is able to convert the car- 
bide residue into the black at a very small cost, so that it can compete 
in price with the ordinary lampblack. His process is simplicity itself. 
The acetylene is forced into an explosive vessel filled with hydrogen 
until a pressure of about 75 pounds is attained. The substance is then 
exploded by firing a coil of platinum wire that has been previously in- 
serted into the vessel to a white heat. Owing to the presence of the 
hydrogen in the receptacle the heat generated by the acetylene in the 
process of decomposition is reduced, so that the highest pressure re- 
corded during the explosion is no more than 370 pounds per square 
inch. One cubic foot of acetylene yields 1 ounce of black, while also 
a cubic foot of pure hydrogen is produced. There is no reason why 
the latter article should not also be turned to commercial account. It 
could be easily stored in cylinders and could be employed for xeronau- 
tical and other purposes. 








A New Theory Respecting Atmospheric Electricity. 
alba 

A new theory of atmospheric electricity has been established inde- 
pendently by Messrs. Elster and Geitel,on one hand, and by J. J. 
Thomson and Wilson on the other. This theory is based on the prop- 
erties of ionized gas. The solar light, and especially the ultra-violet 
rays, produce in the atmosphere the phenomenon known as ionization, 
giving rise to an equal number of ions charged positively and ions 
charged negatively. As these are in equal number in dry air, their 
charges do not develop an electric potential of an appreciable value ; 
but when the air has been cooled below the dew point, it appears that 
the negative irons serve as nuclei for the condensation of the humidity 
into drops, and these, in falling, take with them the negative ions, soon 
leaving an excess of positive ions in the air. This causes a rise in elec- 
tric potential due to the presence of these ions, and hence the electrical 
phenomena which accompany rain. A number of laboratory experi- 


Modern Methods of Manufacturing Gas; with a Descrip. 
tion of its Distribution Under High Pressure.’ 


— 


{Abstract of a paper read by Mr. FreDERIOK H. SHELTON before the 
Engineers’ Club, of Philadelphia. ] 


Before taking up the descriptive portion of the subject, it may be 
well to distinguish between the various gases that are commercially 
used, as many are apt to think that gas is gas, and that there is but one 
kind. Weall know of natural gas—distributed in the West rather 
than in the East, and obviously not a manufactured product. We are 
also familiar with ‘‘ producer gas,” cheaply made and impossible to 
distribute to any considerable distance ; used almost entirely in iron 
and steel manufacture and industries of that nature. It is not that 
kind to which I have reference to night; nor is it any of the special 
gases, such as the high candle power, pure oil gas, particularly adapted 
to fields involving very high compression, as when a large quantity of 
illuminating value stored in a very small receptacle is desired—for 
car lighting, for instance; nor am I referring to ‘‘fuel gases” of 
various kinds, sometimes nothing more than, literally, ‘‘ greased air” 
—air charged with naphtha or benzene. I shall refer strictly and 
wholly to that gas which is known as illuminating gas, and which is 
distributed in all of our principal cities—in fact, in practically every 
city in the country of a population of 5,000 or over. 

The manufacture of illuminating gas is a little over 100 years old. 
William Murdock, in 1792, in England, was the first one to serve his 
house and some of his neighbors with such gas, and he is known as 
the ‘‘ father of gas lighting.” Since his time innumerable methods of 
making and supplying illuminating gas have been suggested and more 
or less agitated. I presume that no other industrial art has had more 
worthless patents brought out, 

Oil, for instance, is very volatile. A teapot containing a little oil put 
on a stove will apparently make ‘‘ gas,” and this easy vaporization 
and, therefore, apparently easy way of making gas, has resulted in 
more broken hearts and broken pocket books, and disappointments 
over exploded ‘‘ process,” than in almost any other field of work. The 
patent office record is full of worthless processes, of which but few 
have got a foothold commercially. The almost universal method of 
making gas, from the beginning and until comparatively recently, has 
been that which we all know as ‘‘the coal gas process.” William 
Murdock used it ; and some of the largest additions to gas plants to-day 
are upon this line. It consists, in brief, of the distillation of bituminous 
coal—soft coal. In the manufacture of coal gas, as distinguished from 
water gas (of which I will speak later), there are several steps which, 
while not all exactly distinct processes, are sufficiently so to make each 
a particular feature. 

The disadvantages of the coal gas process are chiefly these: The 
cost of labor, a high repair account, and that there is practically no 
elasticity in the operation. The ovens will turn out about so much gas 
right along each 24 hours. One cannot speed thgm up for heavy de- 
mands, and when a series of dark days sets in, and the demand is in- 
creased 50 per cent., there is no easy or economical method of meeting 
it. The system is weak in that respect. Other defects are that coal gas 
takes a great amount of space for buildings; the investment is large. 
Furthermore, the quality of gas made by it is limited to about 18 or 20 
candles. In all of these points the water gas system is superior, and 
the realization of it has caused it to replace the coal gas system to such 
extent that to day the former is used for two-thirds of the gas made in 
this country. 

The making of water gas is based upon the theory, and interesting 
scheme, of producing by composition (making artificially, so to speak) 
a product similar to that obtained from soft coal; in other words, the 
making of hydrocarbons. If there be found a cheap source of hydrogen 
and another cheap source of carbon, and a good way of extracting these 
and of mixing permanently and in the right proportions, the result 
will be the same thing as that secured by distillation of soft coal. The 
water gas process does that. Steam is the base, and steam is water, 
hence the name of ‘‘ water gas.” The steam contains the hydrogen, it 
being one of the elements of the water. Thus we have in water—i. ¢., 
steam—easily procurable, a supply of hydrogen, if we can get it away 
from the oxygen. In petroleum, or liquid hydrocarbon, we have an 
ayailable supply of hydrocarbon. The princip!e upon which the making 
of water gas is based was known 100 years ago—that is, the fact that 
steam, in the presence of incandescent carbon, will decompose. The 
question, however, of how to separate the steam into oxygen and 
hydrogen, on any large scale, was practically a@ very difficult one, 








ments have been made which seem to bear out this theory. 


1, From the “' Proceedings,’ Engineers’ Club, 
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and finally solved by the use of incandescent carbon in the form of coal. 
For half a century inventors tried to make gas by using steam, 
recognizing the weaknesses of coal gas manufacture. From 1800 to 
1860 probably 60 patents were taken out. None of them, however, 
covered practical methods. Along in the 60's a little more success was 
attained. Steam was turned into existing retorts of coal gas benches, 
red hot coke was used for the carbon, with more or less oil, and some 
water gas was secured. This still had the slowness of the retort pro- 
cess, and most of the difficulties, practically, of making coal gas; it 
was only a half-way method of making water gas. It was not until 
1872 that the first patent was taken out for the form of water gas pro- 
cess that has revolutionized the business. This was by Prof. T. S. C. 
Lowe, whois known as ‘‘the father of water gas.” He was an aeronaut 
in the army during the Civil War. After the war he continued tostudy 
the manufacture of gases. He conceived the scheme of having a 
generator,” so called, resembling a large vertical boiler, consisting of 
a firebrick lined shell, and containing a bed of anthracite coal, which 
was first ‘‘ blown up” by a forced draft to an incandescent state. Into 
this he then turned the steam, with the result that the steam in passing 
through the firebed became decomposed and hydrogen was set free. 
He took out a patent for this process in 1872, and another in 1875, and, 
as I have said, he evolved the right combination, as ex ed with the 
earlier plans, which were failures, for water gas made on his plan to- 
day includes two-thirds of the illuminating gas made in this country. 
As it is a matter of considerable importance and vital to gas interests 
in these days, it is worth taking just a moment or two to describe the 
apparatus. 

A vertical generator shell is provided with charging door at the top 
and grate at the bottom, with a hopper for the taking out of ashes; 
this shell is lined with firebrick, and is connected by a cast iron, goose- 
neck connection to a second shell standing in the rear also lined with 
firebrick, and has an outlet at the top tothe stack. It is filled with 
checker brick, ordinary 4 by 9 inches firebrick, stacked up ‘‘dry” at 
right angles from top to bottom. The two vessels cover all the funda- 
mental apparatus necessary for the manufacture of water gas. The 
generator or first vessel is filled full of carbon—that is, anthracite or 
coke—which is blown up toa white heat (taking about 10 minutes in 
regular operation) by an air blast which enters at the bottom. The pro- 
ducts of combustion pass out through the connecting pipe into the 
second vessel (the charging door being closed) and, entering at the 
base, are therein burned (the products being carbon monoxide and 
nitrogen chiefly) by the admission of a second air supply, with the re- 
sult of heating the firebrick stacked up in the second vessel. When 
hot enough, the air blast is shut off, the top or stack outlet is closed, 
and steam is turned in the base of the generator and passes up through 
the white-hot carbon or coal, with the result that two reactions take 
place. First, the steam is converted into hydrogen and carbon dioxide, 
and immediately a second reaction follows—the carbon dioxide turning 
into carbon monoxide. The resulting products are hydrogen and 
carbonic monoxide. Of course, putting two elements in the steam at 
the base, hydrogen and oxygen, and taking out the hydrogen at the 
top, we also have to account for the oxygen. The oxygen comes 
through in the form of carbon monoxide, the oxygen of the steam hav- 
ing united with the carbon of the coal. These two gases, carbon mon- 
oxide and hydrogen, burn with a blue flame, but practically have no 
lighting power. They, however, give us the combustible vehicle that 
we need. At some convenient point, frequently on top of the genera- 
tor, the vapors of oil are added. That is where the hydrocarbons are 
putin. Petroleum, gas oil, crude oi] almost in any form that can be 
vaporized, is simply injected into the apparatus and immediately 
vaporizes in the intense heat. The oil does not burn for the reason 
that there is no air for combustion, the vessel being entirely sealed. 
The oil vapors, the hydrogen, and the carbon monoxide pass over to- 
gether into the second chamber. The object of this second vessel is to 
serve as a mixing and fixing chamber for the crude gas. It was found 
very quickly that if the gas loaded with oil vapors was put out into the 
distributing system unfixed or in indifferent shape it would be resolved 
into its constituents, the oil condensing in the mains, leaving very 
little illuminating power to the gas. It was necessary to devise means 
to prevent the constituents giving trouble by separation in the later 
steps of distribution. It was found that the simple process of passing 
these mixed gases through red hot firebrick made them so fixed that 
when they left the machine they had practically no tendency to 
separate. It is of interest to note that the vessel located back of the 
generator and serving to fix the product without additional expense is 
fired by the otherwise waste heat resulting from blowing up the 
generator and getting it hot. The heat from the first vessel is diverted 











to and heats the second vessel without the addition of a pound of coal 
to the orginal fuel bill. 

Such is the original form of apparatus. as made by Professor Lowe. 
It was found that the single second vessel, or superheater (so called, I 
think, for the reason that the arrangement of the firebrick was an 
imitation of, or an appropriation of, the superheater used in the 
Siemen’s furnace in steel works—at any rate, that name became at- 
tached to it and has clung to it ever since) was insufficient, and a 
second one is now inserted between the two original vessels, serving as 
the connecting link, replacing the goose neck, and practically doub'ing 
the capacity of the checker brick and the fixing element of manufac- 
ture. The temperature of the brick in the first superheater is much 
more uniform than the varying temperature of the coal bed. The blast 
and the introduction of the steam make considerable range in the lat- 
ter’s temperature, and it is desirable to introduce the oil into a tem- 
perature fairly uniform as far as possible ; so that now, for that reason, 
the oil is almost invariably put into the middle vessel. One can get a 
good idea of the water gas process if one will simply conceive for a 
moment an old iron stove, almost white hot, a stove such as one some- 
times sees while belated in a country railroad station. If one of these 
stoves should be arranged so that it would not leak, and we would 
simply inject a small amount of steam under the grate, up through 
the coal or carbon, that steam would turn into pure water gas. If, 
then, a little oil should be inserted into the stove through the top, 
crude illuminating water gas would come out of the stack into the 
chimney. 

It is somewhat interesting to bear in mind by us as Philadelphians 
that the relative perfection of the modern water gas process has been 
accomplished by the United Gas Improvement Company of this city. 
Fifteen or more years ago this Company realized that the water gas 
process was the coming process, and acquired the patents and com- 
menced the construction business. From that time it has steadily filled 
the country with water gas apparatus, the recognized standard ma- 
chinery of its class, as standard as the Hoe printing press, the Corliss 
engine, .he Winchester rifle, and any such apparatus predominating 
in its line. It may further be of interest to know that the original 
water gas plant was built at Phoenixville, Pa., in 1872, and that by the 
course of events at this time I happen to be a part owner of that plant, 
and that the Phcenixville plant has become the starting point of 
another innovation in the gas business, which, while by no means as ° 
radical as the water gas process, is, nevertheless, I believe, going to be 
a most distinct addition to and innovation in the general production, 
distribution and economy of gas manufacture. 

Whether one makes coal gas or water gas, however, is a matter of 
local conditions. In either case, after the gas is made the succeeding 
steps are comparatively uniform and well determined, and almost the 
same in every gas works in this country. 

The distribution of gas for years and years has been, as a whole, 
upon the basis of an extremely low pressure. It seems strange that 
gas should be sent out at only ;'; of one pound of steam pressure, and 
yet that is probably the pressure at which the great majority of gas 
companies deliver their product. Steam is handled on the public 
streets of some cities at 100, 200 and 300 pounds pressure. Water is 
distributed at 100 and 200 pounds pressure. Ammonia, oil, compressed 
air, and a great many fluids are handled in public places, at, for in- 
stance, 200 pounds pressure. We sit over a tank of Pintsch gas at 200 
pounds pressure in railroad cars and do not have accidents. Every 
fluid, practically, excepting artificial gas, is delivered within a range 
of many pounds. Natural gas is delivered across country and in 
streets of cities at several pounds pressure. It is exceedingly strange 
that tradition and habit, and the fact that our grandfathers did it, have 
up to this date kept gas distribution at such a really strangely low 
pressure. It is often being pushed out five and more miles away from 
the works at but } or } of 1 pound pressure. Of course, the direct re- 
sult is the necessity of using large-sized pipes to carry the volume of 
gas and deliver it. Some little time ago I fell into the train of thought 
of wondering why one could not distribute artificial gas just as well as 
natural gas under some pounds pressure, and I finally became well 
satisfied that there was no reason why one could not use pressure in- 
stead of diameter for getting the product to consumers. The Pintsch 
people use illuminating gas under pressure, and have done so for many 
years. Some six months or more ago I was so situated at Phoenixville 
that I desired to send gas to Royersford and Spring City, five miles 
above. I figured that it could be done very easily, readily and satis- 
factorily by pressure, and it resulted in my laying a 3-inch pipe line 
from Phcenixville to the town named, putting in a compressor and 
pumping the gas in that fashion. The line was started in October, and 
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finished December 29th. From that time until now it has been work- 
ing satisfactorily, with neither trouble nor the suggestion of trouble. 
It was claimed by skeptical friends that the machinery would break 
down and that the pressure reducing regulators would not work, and 
that the candle power in the gas would be reduced ; that the illumi- 
nants would be precipitated, and the flame would be so impoverished 
that there would be great loss of light. I felt that, with only a mod- 
erate degree of compression there would be practically no loss of candle 
power at the end of the line, and that as every mine in the country to- 
day practically has an air compressor or compressing machinery of the 
modern type, and of such a nature that it is not liable to be broken 
down, that there was no risk involved in using that machinery any 
more than in using a steam engine. The regulating mechanism at the 
far end of the line is an appropriation of the mechanism used in natural 
gas distribution by which gas has been sent for many years across the 
country under pressure, and in which proper and reliable regulators 
are needed at the terminals and in the houses of the customers. I put 
in an 8 by 12 inch compressing pump, a 3-inch pipe line, made some 
few provisions against possible accidents, started the line up, and it 
has not ceased to operate from that day to this. It is serving a town 
five miles away from the base, and has been doing it for. some months 
—doing just exactly what has been done with natural gas for years ; 
the system has evinced not the slightest likelihood of trouble, no ten- 
dency to break down, and no trouble with the lighting power. I feel 
that with the successful operation for four months I have practically 
proved that gas can be compressed, pumped and delivered at a distance 
under some pounds pressure perfectly satisfactorily. The result is that 
the investment required in such matters is about one-half to one-third 
of that otherwise necessary. It enables consolidation and reduction of 
expenses. It is particularly applicable to new companies which are 
about to cover scattered districts. Gas companies are not like electrical 
companies. It costs much more to run a pipe than it does to run a 
wire. Expense in delivering gas around a large city is very heavy. 
So satisfied am I that high-pressure gas distribution will continually 
work, and satisfactorily, that certain associates and myself think of 
putting in a third line of that nature (we are building a second already 
in New Jersey), which will have upward of 30 miles of pipe. The gas 
will be conducted the same as natural gas, to every household. A 
regulator will be put in every cellar, the high tension cut down, and 
the gas pass through the ordinary meters. We will use 6-inch pipes 
instead of 16-inch, and make just that much saving. The only point 
to be considered is the question of safety. We cannot afford to let 
high-pressure gas get past the meter in a cellar. With that point cov- 
ered, however, the mechanism is perfectly satisfactory. That point 
can be covered by a most simple device—a seal or a return bend of 
pipe leading into the atmosphere from the basement.or cellar filled 
with oil that will not freeze. If for any reason the regulator goes 
wrong, or the high pressure gets by the regulator, it blows the oil out 
of the seal and immediately vents itself into the atmosphere, and does 
not reach the consumer’s premises. Such being the case, it seems to 
me the last objection is removed to gas under high pressure. 


Discussion. 


F, W. Gordon—Some four or five years ago the Philadelphia Engi- 
neering Works built and erected for the Louisville Gas Company, at 
the works in the northern end of that city, a compressor 32 inches in 
diameter and 48-inch stroke, driven by an extended piston-rod of a 20- 
inch and 48-inch Corliss engine, R. P. M. 60. This compressor was to 
transfer to a holder in the southern end of the city the gas hereto‘ore 
manufactured at and distributed from that point. The main was 10 
inches internal diameter, 2.2 miles long. The piston displacement of 
this compressor was about 153,000 cubic feet per hour, and two to three 
hours’ service per day was sufficient for the requirements at the time 
of this installation, whereas the actual gas delivered was but 143,000 
cubic feet, measured by the supplying holder, the loss being accounted 
for by the inefficiency of the suction main and the compressor. The 
exact measure of the gas being known, from careful observation of the 
fall of the holders, the resistance of the 2.2 miles of the 10-inch main 
connecting the two holders could be accurately determined. That it 
nearly agreed with observations made in the natural gas fields of Ohio 
and Indiana, corrected by the specific gravities of each gas, is a valu- 
able datum for future engineering purposes. ‘Taking the initial and 
terminal pressures and the coefficient of friction observed in the natural 
gas fields, this 10 inch main, if straight, should have discharged 140,000 
cubic feet, whereas it actually did deliver 143,000. The observations in 
the natural gas field were taken from pipes under various initial and 


that the coefficient of friction applying to such duty should apply to 
the light duty at Louisville is good confirmation of its correctness, 
This method of calculating resistance is applicable to the transmission 
of compressed air under high and low pressures, and jor long distances, 
W. Forstall—I have not very much to say, but would like to touch 
on a point or two where Mr. Shelton may have given the impression 
that there was only one side to the subject. He advocated cement 
joints as superior to lead ones. Certainly, a line, if well laid with 
cement joints will be tighter than where lead is used, and as the cement 
joint is even stronger than the rest of the pipe, any strain on the line 
is apt to cause a break in the iron itself, and therefore one big leak in- 
stead of a number of small ones at the joints, as is usually the case 
where lead is used. In our Philadelphia practice we are afraid of the 
consequences that might ensue from the one big leak in the crowded 
business or residence GCistricts, where the various electrical conduits 
offer ready means for explosive mixtures of gas and air, and therefore 
we use lead everywhere except in the suburbs, portions of Manayunk, 
Germantown and West Philadelphia. Here we prefer cement, because 
of its cheapness and less liability to leak, and in case of a break the 
escaping gas soon makes its way to the surface, there being no conduits 
to spread it underground. We do not, as is sometimes the practice 
elsewhere, put in an occasional lead joint among the cement ones to 
allow for expansion. Mr. Shelton has expressed surprise that gas 
should be distributed at so much less pressure than water or steam. I 
should say the answer is, that in considering the size of any conduit to 
be laid under the conditions that now obtain in city streets, if cast iron 
is taken there is a certain minimum size that must be used because of 
strength requirements.against external strains, without reference to 
capacity. This size we consider should be 4 inches or even 6 inches, 
where conditions are very severe. These sizes enable sufficient gas to 
be distributed for city needs at very low pressure, whereas this is not 
the case with water or steam. The objections, from our standpoint, to 
following Mr. Shelton’s advice to use wrought iron pipe-at high pres- 
sure, are that under city conditions, where services are very numer- 
ous, the cost of special service connections and of house governors 
would be more than the amount saved in pipe—on service mains, at 
least—and that, taking systems of distributing mains as they are at 
present, the cost of changing over would be out of all proportion to the 
advantages gained, especially as the life of wrought iron underground 
is a question of some doubt. Where Mr. Shelton has used wrought 
iron pipe under high pressure seems a very promising field, and un- 
doubtedly others will follow his lead where similar conditions obtain. 
When Mr. Shelton is in a position to measure by bar photometers the 
candle power of his gas before and after compression we shall have 
exact knowledge of what loss it suffers. 

The President—Some months ago the first reference to this new sys- 
tem came to my attention in an article in which the possibilities for 
improvement by other means were referred to—e. g., the substitution 
of terra cotta for cast iron pipes, without departing from the present 
low pressures. I would like to hear Mr. Shelton’s views of this scheme. 

Mr. Shelton—Without rendering any account of the actual use of 
terra cotta pipe, I may say that one of the gas associations about a 
year ago (when the price of cast iron pipe was making our hands go up 
in the air) suggested the use of a terra cotta pipe with cement joints, as 
made with cast iron pipe. This would, undoubtedly, be a strong, last- 
ing and cheap gas conductor, but no one as yet has seemed to have the 
courage to undertake the actual use of it. Terra cotta pipe is very 
strong, being usually almost an inch thick, and often requires a sledge 
hammer to crack it; as far as strength is concerned, generally speak- 
ing, it would be ample. Personally, I would be inclined to be mis- 
trustful of its spanning strength if long mains of it were exposed—by 
parallel sewer excavations, for example. I should be inclined to think 
it would be “ brittle,” and that having so many joints would give 
trouble. I would like to comment to a smalJl extent on the thoughts of 
my good friend, Mr. Forstall. I believe the time will come when high 
pressure will be used in our most crowded streets, although, of course, 
I do not expect that to be accepted now. I think Mr. Forstall well re- 
flects the traditions and the reasons why it is not yet so used. The 
question of making the joints of service connections is not giving the 
slightest difficulty. The wrought iron pipe is thin, it is true, but by 
the use of a saddle one gets just as much strength as is wished. Natural 
gas engineers, of the better class, doing that work use saddles right 
along, and do not have the slightest uncertainty in making tight service 
connections. In regard to the use of wrought iron pipes at large, I may 
say that within a week, on the recent trip that compelled making this an 
extemporaneous address, and not acarefully written article, the chief en- 
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lay another foot of cast iron pipe in the streets of Pittsburg for natural 
gas. He had laid wrought iron pipes years ago, and to his surprise and 
gratification they are lasting far better, even in bad ground, in Pittsburg 
than expected. The pipes have been there now from 10 to 15 years, 
and have not begun to give out, and are not within reach of doing so. 
I believe such evidence as that, under such conditions, given by a man 
qualified to speak, is a very strong indorsement of the use of wrought 
iron pipe in the manner noted. Of course, installation expense is in- 
creased by reason of the regulator necessary to put in the house, but 
that is only perhaps $3. But by the use of 20 pounds pressure instead 
of 4 pound or less, one can get from 10 to 15 times the capacity with 
the present mains, and that increased capacity far overbalances and 
predominates, in my judgment. 

Mr. L. Y. Schermerhorn—How much gas can you send in one hour 
through a 3-inch pipe under 20 pounds pressure? 

Mr. Shelton—At Phoenixville we deliver about 4,000 to 5,000 feet 
an hour. ‘a 

Mr. Schermerhorn—What would be the maximum ? 

Mr. Shelton—One bundred thousand feet per day, with the com- 
pressor running at 75 per cent. of its speed. 

Francis Schumann—What would the loss be? 

Mr. Shelton—Practically none at all. I would like to ask at what 
pressure the gas in Louisville was delivered, from one end of the town 
tothe other? I have tried very hard to find some precedent for pump- 
ing gas at high pressure. I did not know of the Louisville in- 
stance. 

Mr. Gordon—It started at about 5} pounus, and was delivered at 
almost atmospheric pressure, or, rather, ordinary gasholder pressure. 
They used a piston compressor with double stroke. The compressor 
cylinder was 32 inches in diameter, 48-inch stroke. It has been used 
now for 4 years, as far as I know. Itis quite a large installation. A 
Corliss engine, 20 inches in diameter, drove the compressor tandem to 
itat 60 R. P. M. The purpose was to stop the use of the lower works 
and concentrate all the manufacturing at the northern works, and de- 
liver gas to the other end. for distribution from the Portland holder. 

Mr. Shelton—We must have pressure, and it is the very crowded 
condition of the city streets that will bring us to pressure and enable 
and compel us to use a 6-inch pipe instead of the 20 inch of to day, that 
is delivering gas under only the ordinary pressures of ;'; of 1 pound to + 
of 1 pound. Nearly every other commercial fluid is being distributed 
at from 200 to 500 pounds pressure, and wrought iron pipes are used. 
The fittings last, and the appliances last and are standardized. They 
are sufficiently developed. It is done with other fluids ; it is done with 
natural gas; why can not it be done with i!luminating gas just as 
well? I cannot get away from thinking that it is chiefly tradition that 
is keeping illuminating gas companies to-day to this very low pressure 
—against their own interests when considered from the standpoint of 
the very heavy investment they are using and think necessary to use. 
A 6 inch pipe will do the work of a 16 or 20inch pipe. Gas loses in 
quality practically nothing by moderate compression, and there are no 
especial mechanical difficulties. The plan is working perfectly satisfac 
torily at Phoenixville, and there is not the suggestion of trouble. If it 
will run 4 months it will run 4 years; if it will run 4 years, it will run 
40 years; if from one town to another, it will run from one county to 
another. I have never been so convinced in any new line of thought 
as in this, that the results will be exactly in practice what they figure 
to be in theory. 

Mr. Schermerhorn—I note that Mr. Shelton states that under a pres- 
sure of 20 pounds per square inch, about 5,000 cubic feet of gas per 
hour were discharged through the 3-inch pipe referred to. This would 
be equal to 1.4 cubic feet per second, which, divided by the cross-section 
of the 3-inch pipe, would give a velocity of gas through the pipe of 
about 28 feet per second ; or at the rate of nearly 20 miles per hour. 

Mr. Gordon—W hat was the terminal pressure of the gas? 

Mr. Shelton—Ten per cent. less, with a range of 15 pounds starting 
pressure; about 2 pounds less pressure at the far end. We had 
instantaneous communication by telephone at each end of the line. 
With 20 pounds pressure at the start we get 17 to 18 pounds pressure at 
the far end. We can tell by the eye the quality of the gas. Upon 
looking at the same gas at each end one can not tell the difference or 
observe any loss of illuminating power. It is sufficient for all com- 
mercial purposes. Just as many dollars will be taken in the course of 
a week with the quality at the far end as at the starting point. 

Mr. Schermerhorn—Was any special joint used other than the 
ordinary joint which belongs with wrought iron pipe of that size? 

Mr. Shelton—We used what is known as “‘line pipe,” used in the oil 
country for transporting oil. It has double taper sockets instead of the 








ordinary, and a rather fine thread. Doubtless some of those present 


know exactly what it is. It is a little better than the ordinary pipe. 
The President—Have not accurate determinations been made as to 
the loss of candle power at increased pressures? The matter seems to 
be such an important one that I should think it is well determined. 
Mr. Shelton—It may be. I think the Pintsch Companies have quite 
clearly shown the loss in candle power. Pintsch Companies, operating 
so many stations for serving railroad cars, usually put in their plants 
for making oil gas, because they have to have a great amount of 
illuminant in a very small compass to run cars from 48 to 60 hours. 
Oil gas, being so rich, is particularly good for that purpose, and is 
usually used. In addition to that, they have found that oil gas stands 
compression better than any other gas, but there are places where they 
have not seen fit to put in their own works, and have used city gas 
and compressed it; and when they compress city gas to 250 or 300 
pounds pressure they find there is a loss of something like 20 to 33 per 
cent. in candle power. The compression ‘‘ knocks out” the illuminant 
in city gas, and until there is no more than } of the orginal candle 
power left. Starting with, say, 24-candle gas, we may get perhaps 16 
after compression. City gas can not be compressed without heavy 
loss, and it follows that city gas can not be compressed to 200 pounds 
per inch or more; but my thought was that compressing it to only +’; 
of that (that is, from 10 to 20 pounds instead of 300) the practical loss 
in candle power would be only 1 candle, or 4 a candle, or not serious; 
and the result of my work so far bears out that idea; other evidence 
indicates that compression up to 50 or 60 pounds makes no special 
difference. It enables us to reach a range far beyond the present 
range of pressures used with artificial gas without serious loss in 
candle power. 








The Design of Steam Plants.--No. II.' 
cecil 
[By Mr. Henry C. Meyer, Jr., in Engineering Record.} 

Heating Surface Necessary.—The function of a steam boiler is to 
transmit to the water it contains as much of the heat generated by the 
combustion of fuel as possible. Each square foot of heating surface in 
the boiler can transmit only a certain amount of heat when the highest 
economy is being realized. By increasing the supply of heat a greater 
amount is transmitted, and consequently a greater amount of water is 
evaporated by each square foot of heating surface, but with the in- 
crease, the same percentage of the heat generated is not utilized. The 
reason is that after a certain rate of evaporation is reached, the maxi- 
mum capacity of the metal in.the boiler plates to transmit the heat is 
more nearly reached, and hence a larger percentage of the heat of the 
fuel passes up the chimney. In other words, it is possible to evaporate 
a certain amount, say three pounds, of water per square foot of heating 
surface in a given time and to utilize a certain percentage, say 80 per 
cent., of the heat in the fuel, 20 per cent. going to waste. It is also 
possible to burn more coal and evaporate say five pounds of water per 
square foot of heating surface in the same time, but when doing so a 
greater percentage, say 30 per cent., of the heat of the fuel is lost. The 
selection of the proper amount of heating surface for a steam boiler is, 
therefore, a very important matter. 

The best efficiency, under ordinary working conditions, with most 
boilers, is obtained when evaporating about three pounds of water per 
square foot of heating surface per hour, from a feed temperature of 
212° F. into steam at atmospheric pressure. This is equivalent to 
allowing nearly 12 square feet of heating surface per boiler horse 
power. Some water tube boilers with certain coals seem to give a good 
result when the heating surface per horse power is a little less than 
that stated. Most boilers, sometimes, and quite frequently in fact, at- 
tain a high efficiency when the rate of evaporation is considerably 
higher than that given. Such high results with most boilers are 
usually attained, however, when all of the many conditions affecting 
the efficiency are such as to produce a good result. Many of these 
conditions are not so favorable when a boiler is operated in ordinary 
service. For instance, if the boiler surfaces are not clean, owing per- 
haps to the accumulation of scale or soot, the efficiency of the heating 
surface will be more or less impaired. For this and other reasons, the 
writer believes it is well to provide ample heating surface for the work 
to be done, for not only will such a course result in a saving of fuel at 
ordinary rates of evaporation, but it will make it possible to run a 
boiler considerably above its rating and still maintain a fair efficiency. 

Value of a Boiler Horse Power.—According to the American 
Society of Mechanical Engineers’ standard, a boiler to develop one 
horse power must raise 30 pounds of water from a temperature of 100° 





1. Ante, p. 5. 





326 


American Gas 








Right Zournal. July 23, 1900. 








F. to the temperature of steam at 70 pounds pressure, and evaporate it 
into steam at that pressure. This is equivalent to evaporating 344 
pounds of water at a temperature of 212° into steam at atmospheric 
pressure, or ‘‘ from and at 212°,” as it is sometimes called. The term 
horse power is frequently used when estimating the capacity of steam 
boilers, and the custom of buyers was formerly to ask for boilers of a 
certain horse power. This is an improper way to buy boilers unless 
the amount of heating surface per horse power is closely examined. If 
bids are called for boilers of a given horse power one bidder might 
offer a boiler with ample heating surface, while another might offer a 
boiler with much less. Both might develop the required horse power, 
but the one with deficient heating surface might do it only at an in- 
creased cost for fuel, as explained in a previous paragraph. In saying 
this it should be borne in mind that the efficiency of various classes of 
surfaces varies according to their location and arrangement, but this 
variation in first-class boilers is confined to narrow limits which can 
only be detected by the expert. 

Advantages of Types of Boilers.—Barrus, in his excellent work on 
‘* Boiler Tests,” states ‘‘that the economy with which different types of 
boilers operate depends more upon their proportions and the conditions 
under which they work, than upon their types ; and, moreover, that 
when these proportions are suitably carried out and when the condi 
tions are favorable, the different types of boilers give substantially the 
same result.” So much for the side of efficiency. As to safety, the 
water-tube boiler is, of course, far superior to boilers of the fire-tube 
type. In fact, water-tube boilers seldom explode, although the tubes 
sometimes burst and injure those firing them. Water-tube boilers also 
possess an advantage in that they contain less water than the shell 
type, as usually designed, and consequently steam can be raised in 
them more quickly. More water can probably be evaporated per 
square foot of heating surface in a water-tube boiler than in one having 
fire tubes, on account of a larger passage tor the gases, and possibly on 
account of a better circulation of water in contact with the heating 
surfaces. The efficiency of the two types is about the same, the differ 
ence depending more upon the proportions and management, as Mr. 
Barrus states, than upon the types. Water tube boilers have increased 
in favor very rapidly in the past few years, particulariy for electric 
work, where large amounts of steam are wanted suddenly, and some- 
times without previous warning. In spite of the fact that the water 
tube boiler possesses advantages over it, the fire-tube boiler, particularly 
the horizontal return tubular boiler, is still used to a very considerable 
extent on account of its lower cost. An internally-fired boiler, such as 
the Manning, locomotive, Galloway or Lancashire boiler, all of which 
are of the fire-tube type, possesses advantages over the brick set boilers 
in that there is not the air leakage into the furnaces, reducing the effi- 
ciency that is often found in the boilers which require a brick setting. 
Furthermore, they do not need the costly brickwork. Internally-fired 
boilers are, on the other hand, unless provided with large furnaces, 
very poorly adapted for burning bituminous coals, which require very 
large combustion chambers, so that the flame from the burning coal 
cannot come in contact with the relatively cooler surfaces of the boiler 
and thus become cooled to such an extent that combustion ceases and 
the gases pass to the chimney unconsumed and consequently wasted. 
For this same reason, horizontal tubular boilers must be raised a good 
deal higher above the grate if bituminous coal is to be burned than if 
anthracite is used. It is held by some engineers that bituminous coal 
gives the best results if it 1s burned in a furnace entirely separ- 
ate from the boilers, so that the radiant heat from the fires will heat 
the firebrick lining, or checkerwork, that is sometimes introduced in 
the combustion chamber, to such an extent that the gases coming in 
contact with this highly heated brickwork are consumed before reach 
ing the boiler. Horizontal return tubular boilers are seldom used for 
pressures as high as 150 pounds. 

Division of Heating Surface in Units.—The first problem con- 
nected with the design of a boiler plant is to determine accurately the 
maximum number of pounds of steam that will be used by the various 
engines, pumps, and other parts of the plant which will have to be 
supplied. The condensation in steam pipes should not be neglected. 
As has been said, one square foot of heating surface should be allowed 
in most boilers for every three pounds of water to be evaporated into 
steam from and at 212° in an hour’s time. With this proportion and 
sufficient draft and grate surface to burn the necessary amount of fuel, 
a boiler can easily be forced 33} per cent. over this capacity and main- 
tain a good efficiency. It ought to be stated here, however, that the 
maximum evaporation of a boiler is limited by the amount of coal 
which can be burned upon the grate. If the draft is sufficient a good 
boiler can develop a horse power upon one-third of the surface re- 





commended. By dividing the total number of pounds of steam that 
are to be evaporated from and at 212° per hour by 3, the amount of 
heating surface may be obtained with sufficient accuracy. 

The next step is the subdivision of this heating surface into the proper 
number of boilers. This is of considerable importance, for careful 
study may result in much saving in the first cost and in the cost of 
operation. For instance, if boiler capacity equivalent to evaporating 
28,800 pounds of water from and at 212° an hour is required, 9,600 
square feet of heating surface will be needed. As each square foot of 
heating surface may be overloaded 33} per cent., it is evident that if 
the 9,600 square feet were divided among four boilers one boiler might 
be shut down for repairs or cleaning, which is frequently necessary, 
and the other three run at 334 per cent. overload and still give 28,800 
pounds of water per hour. If the total heating surface was divided 
into three boilers, each of 3,200 square feet of heating surface, two 
might not be able to run the plant alone, so a fourth or spare boiler 
would have to be supplied. This would manifestly be a poor division 
of power, as the money spent on the spare boiler would represent so 
much capital lying idle most of the time. The frequency with which 
a boiler is shut down for repairs or cleaning depends upon the atten- 
tion given it and the character of the feed water. 

Importance of Proper Grade Surfaces.—To evaporate a given 
amount of water into steam it is necessary to generate a certain 
amount of heat by the combustion of fuel. The factors controlling 
the amount of heat generated are, the kind of coal, the amount of 
grate surface the boiler contains, and the draft. The draft affects the 
rate of combustion, as the amount of coal burned on each square foot 
of grate surface in an hour’s time is usually called. Of the factors 
mentioned, that pertaining to the kind of coal to be used should be 
devermined by an engineer before designing a boiler plant. He should 
investigate the cost of the various fuels available at the locality at 
which the boiler plant is to be constructed, and with these data and a 
knowledge of the relative evaporative power of the different fuels, the 
engineer can determine in advance by calculation the cheapest kind of 
coal and construct the boilers so that it can be used. Many plants 
have been somewhat handicapped by the failure of their designer to 
consider this subject. Some coals, besides having less heating power 
per pound than others, cannot be burned at as high a rate of combus- 
tion on account of peculiar properties they possess. For instance, 
with the finer sizes of anthracite coal, it is impossible, unless mechani- 
cal draft is used, to burn more than a limited amount on a grate, as 
the particles pack together so closely that the air cannot get through 
the bed of fuel in sufficient quantity to permit a rapid combustion. Of 
course, if only a limited amount of fuel can be burned on a grate, the 
grate has to be made large in proportion to the heating surface, and 
when it is intended to burn a low grade fuel, provision for a large 
grate ought to be made in the first place. If a plant is designed to 
burn a low grade fuel, and it is desired to change to a fuel of better 
grade, this can be done by reducing the size of the grate by bricking 
off a portion of it. With a better fuel less coalvould be burned, and 
consequently so large a grate would not be needed. It might seem that it 
would not be necessary to reduce the size of the grate to burn less fuel, 
but, although less fuel could be burned per square foot of grate by 
reducing the draft, vet it would probably not be good practice to do so, 
as it is necessary to burn a coal at a fairly high rate of combustion to 
secure the best result. Too low combustion results in the partial burn- 
ing of the gases, and this causes a loss. If it is certain, before a plant 
is constructed, that there never will be a desire to operate it witha 
lower grade of fuel than that for which it is designed, it would be fool- 
ish to provide larger grates than are necessary for this fuel, as bo‘lers 
so constructed are frequently more expensive both in cost of construc- 
tion and land occupied. A bigh rate‘of combustion is undoubtedly 
the best for all coals for the reason that the gases are much more thor- 
oughly consumed when the furnace temperature is high. 

Proportioning Grate.—The ratio of the grate to heating surface 
varies with the kind of coal and the amount burned, as was explained 
in an earlier paragraph. From a knowledge of the number of pounds 
of water to be evaporated, and the amount one pound of a given kind 
of coal will evaporate under ordinary conditions, the quantity of coal 
which must be burned in a given time can be calculated. If one 
knows the number of pounds of coal that must be burned, and the 
amount of coal that should be burned on each square foot of grate sur- 
face, in a given time, the amount of grate surface can be deter- 
mined. 

It remains, then, to provide sufficient draft, either by a fan or chim- 
ney, to produce not only the proper rate of combustion for ordinary 
demands, but also a higher one which will enable the boiler to operate 
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with such overload as may be thought necessary. The relative evap- 
orative power of the better grades of a number of different coals is 
shown in the table, Pocahontas coal being placed at 100. These fig- 
ures are approximate and should be used with some caution. The 
relative evaporation for the different coals shows what might be 
expected from the better grades of each kind of coal mentioned 
when fired by a good fireman under ordinary everyday conditions. 
The variations from these figures which might result from a difference 
in the quality of the coal from the same mine would be greatest with 
the Western coals, less with the Pennsylvania bituminous, and least 
with the semi-bituminous group. The anthracite, particularly the 
small sizes, might vary considerably on account of an abnormal 
amount of impurities present in the coal. The figures given in the 
table can be exceeded somewhat when all the conditions are favorable. 


Relative Value of Steam Coals. 


“Pounds of Water 
that Une Pound 


of Coal w 
Evaporate into Pounds of 
Steam at 212° Coa eer Ratio of 
, Fahr., under po oa ‘cot Heating 
Relative Evap- rdinar’ of Grate per to Gra 
Kind of Coal. orative Power. conditions. Hour, Surface. 
Pocahontas, W. Va.*...... 100 9.5 15 45 
Youghiogheny, Pa.t....... 90 8.5 17 48 
Hocking Valley, O.+...... 80 7.6 18 45 
Big Muddy, IIll.+.......... 80 7.6 22 55 
We Onmeey Bi hscececssccs 67.5 6.4 22 45 
Lackawanna, Pa.,{ broken. 87 8.5 15 35 
Lackawanna, Pa.,t No. 1 
WOR WERE oes cecnciciees 73 7.5 13 32 
Lackawanna, Pa.,{ rice.... 63 7.0 13 30 
* Semi-bituminous. + Bituminous. ¢ Anthracite. 


The table also shows about the amount of coal which should be burned 
per square foot of grate per hour under ordinary conditions; also, the 
ratio of heating to grate surface necessary for the boiler to develop its 
rated capacity when burning about the amount of coal stated and when 
each pound of coal is evaporating the quantities of water given in the 
table. It is proposed to provide sufficient draft, that equivalent to the 
pressure of 0.5 inch of water, to run easily a boiler proportioned 
according to the data given in the table at one-third over its rating. 
Five-tenths of an inch of draft will hardly be sufficient with the rice 
size of anthracite, or perhaps the Mount Olive or similar Southern Illi 
nois coals, to enable a boiler proportioned according to the data in the 
table to operate with an overload of one-third. With the rice size of 
anthracite mechanical draft ought to be used, in which event a smaller 
grate can be provided than that recommended in the table. It is well 
to have a maximum draft of 0.6 inch of water available for the poorer 
Illinois coals. 

It is undoubtedly true that a better result will be obtained by higher 
rates of combustion than those given in the table, but if these are in- 
creased for the normal working of a boiler it will be necessary to have 
available a very intense draft, nothing less perhaps than that created 
by a fan, in order that there may be sufficient reserve draft to-operate 
the boiler at much of an overload. In other words, if the rates of 
combustion are assumed to be higher than those given for ordinary 
service, the draft must be made correspondingly greater to provide a 
reserve capacity in evaporative power. The high rates of combustion 
possible with mechanical draft are conducive to high furnace efficiency, 
but that is a subject that will be discussed later. 

Coal.—In an earlier paragraph attention was called to the necessity 
of proportioning boilers to burn the fuel which will be the cheapest. 
It seems well, therefore, to show in a general way some of the proper- 
ties aud the relative values of different steam coals. Such information 
can be misleading on account of the variations that exist not only in 
different coals, but in coal mined from the same seam. Nevertheless 
an approximate relation can be given for the better grades of several 
differeut coals that are typical of the kinds most used. What the 
poorer grades of coal of some of these kinds will do, it is impossible to 
predict. The steam coals used in the eastern and middle parts of the 
United States may be divided into anthracite, bitumimous and semi- 
bituminous classes. A coal is classified in these groups according to 
the relative proportions of fixed carbon and volatile hydrocarbons 
that it contains. The hydrocarbons are those gases given off by cer 
tain coals when they are heated moderately. Semi-bituminous coals 
contain less than 25 per cent. hydrocarbons and bituminous coals 25 
to 60 per cent. The former are the best steam coals for the reason that 
when the hydrocarbons are more than 20 per cent. of the fuel compo- 





bons contain more or less oxygen while with less than 20 per cent. 
hydrocarbon, the volatile gases are mostly hydrogen and the coal 
therefore has a higher heat value. The percentage of hydrocarbons in 
anthracite coal is very small. 

Semi-Bituminous Coals.—This group contains the finest steam coals 
mined in the United States. They are found mainly in Virginia, West 
Virginia and Maryland. The ash varies from 3 to 8 per cent., while 
the coals contain about 14,500 heat units per pound. The coals of this 
group are much more uniform in heating power and evaporation than 
those of any other, but there is a variation in some of them owing to 
the fact that care is not taken to exclude impurities which affect their 
heat value. This group of coals includes the Pocahontas, New River, 
Cumberland (George’s Creek), and Clearfield varieties. The value is 
about in the order named, Pocahontas and New River probably being 
the most constant in quality. Placing the evaporative power of Poca- 
hontas and New River at 100, none of the other coals would be hardly 
less than 95. 

Bituminous Coals.—These are found in Pennsylvania, Ohio, Ken- 
tucky, Tennessee, Indiana, Illinois, Missouri and other States. They 


te | differ widely in heating power, not only one coal from another, but a 


great difference is also found in coal from the same mine. The 
bituminous coals are divided into two classes, caking and non-caking. 
The Indiana, Illinois and Missouri coals are of the caking variety, 
which on burning becomes pasty and forms into lumps that greatly 
impede the fire unless broken up. The western coals’ have to be 
burned at a comparatively high rate of combustion, about 20 pounds 
of coal per square foot of grate per hour, otherwise it is difficult to 
keep the fire from going out. The Pennsylvania coals are much the 
best for steam purposes, and the Ohio coals are usually better than 
those found farther west. 

Anthracite Coal.—This is mined chiefly in Pennsylvania, although 
quite a little is found in the far West. It is principally composed of 
pure carbon and its heat value is dependent mainly on the amount of 
earthy matter mixed with it when sold. The percentage of earthy 
matter is naturally greater in the smaller sizes. Anthracite coal is 
classified according to size into lump, broken, egg, stove, chestnut, 
pea, numbers 1 and 2 buckwheat, rice and barley. Pea coal is about 
as large as is usually used for steam purposes. The larger sizes of this 
coal, that is, the chestnut size and over, are about equivalent in evap- 
orating power to Pittsburg bituminous coal. The smaller sizes require 
a very strong draft because the particles of coal, being small, pack to- 
gether so that the air cannot get through the bed of fuel to cause rapid 
combustion. It is therefore impossible with natural draft to burn 
more than a very limited amount per square foot of grate, and it is 
inconvenient and costly to provide boilers with a sufficient grate to 
burn buckwheat or the smaller sizes with the draft due to an ordinary 
chimney. It is necessary, therefore, if this grade of fuel is to be used 
to construct a 125 foot, preferably a 150 foot chimney, or to employ 
mechanical draft. Rice and the smaller sizes van hardly be burned 
without mechanical draft. With 0.5 inch of draft from 16 to 18 
pounds of good clean buckwheat coal can be burned per square foot of 
grate per hour. 








An Improved Door for Laboratory Gas Furnace. 


beater 
By Mr. B. A. Burret, F.I.C., Leeds, England. 

The existing forms of doors for reverberatory gas furnaces are made 
of fire clay or other refractory material, and have no outer casing; 
they are, therefore, easily broken, and not suited to withstand the 
rough usage they often receive from students. 

Careless handling with the tongs soon causes the front projection to 
crumble away, and when this occurs they are awkward to move, and 
soon acquire a tendency to lean away from the furnace, leaving a gap 
between the furnace and the door, with consequent loss of heat. 
Further, all the existing forms of door, except Holloway’s pattern, will 
not stand upright when removed from the furnace. 

To overcome these objections I have devised the door shown in the 
accompanying cut. 

These doors have an outer casing of thin wrought iron, except at the 
front, which is exposed to the interior of the furnace. At the front 
the outer casing only projects slightly round the four edges. 

The bottom edge of the door is set at such an angle as to give the 
door a very slight backward tilt, but it is prevented from falling by 
the piece of bent hoop iron inserted in a slot fixed on the back of the 
door; the door will thus stand upright when withdrawn from the 
furnace, and the hoop iron serves as ahandle. (A piece of asbestos 





sition, the heat value of the fuel becomes less, for then the hydrocar- 





cloth should be used as a holder). 
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The two side edges of the casing are inclined at a slight angle from 
front to back, so that the front is slightly narrower than the back. 
Better fitting is thus obtained, and the lining of fire clay prevented 
from falling out. 

The back of the iron casing is perforated with a number of small 
holes to permit of the more ready drying of the fire clay mixture with 
which the door is lined. A suitable mixture for this purpose is com- 
posed of two-thirds raw fire clay and one third burnt fire clay (by 
measure). A little sodium silicate added to the clay paste is advan- 
tageous. 

The new door possesses the following advantages : 

1. It is practically indestructible, since the fire clay lining may be 
replaced at a merely nominal cost. 

2. It can be adjusted so that it has no tendency to lean away from 
the furnace. 

3. It stands upright when removed from the furnace. 

4, It is cheaper than the furnace doors at present on the market. 

An extended trial in this laboratory has resulted in the replacing of 
the plain fire clay doors by the iron bound doors. and the consequent 
abolition of a serious item of expense caused by frequent breakages, 








[Concluded from page 92.] 
Electrical Measuring Instruments. 
—_- 
‘A paper read by Mr. J. FRANKLIN STEVENS at a meeting of the elec- 
trical section of the Franklin Institute. ] 

Instruments based on the principle of the D’Arsonval galvanometer 
are very extensively used to-day for both switchboard and portable in- 
struments on direct current circuits ; they can be calibrated so as to 
show an equally divided scale, and, if properly constructed, are an ex- 
tremely efficient instrument. Further, they are very well adapted to 
the measurement of resistances and grounds. In the construction of 
this type of instrument the important factor is the permanency of the 
permanent magnet fields employed. It is essential, in the first place, 
that the proper grade and quality of steel shall be employed, which 
means a steel possessing high permeability and a high degree of reten- 
tivity ; then this steel must be carefully worked within definite limiting 
temperatures and must be treated with great care and skill in the pro- 
cesses of magnetizing and ageing. Further than this, the moving coil 
should be extremely light and the whole system carefully shielded from 
the influence of external fields, and yet so shielded that the moving coil 
will not be robbed of an appreciable number of lines of force, due to the 
presence of theshieldingiron. The greatest field for this type of instru- 
ment is in the measurement of heavy currents ; that is, for currents of 
1,000 amperes and upwards, due to the fact that it can be operated as a 
shunt instrument, requiring an extremely small drop of potential, full 
scale being obtained with a drop of from .03 to .05 volt. This means a 
relatively high efficiency, and, while the instrument does. not possess all 
of the advantages of a series ammeter, yet it is far easier to install, and, 
where a high degree of accuracy in current indications is not demanded, 
will be found very satisfactory in practice. 





more variations in practical construction contained in this type than in 
all the other types put together ; some are good ; many very bad. It 
is, however, unfair to adopt the policy of certain engineers, who un. 
qualifiedly condemn every electro magnetic instrument, solely and en. 
tirely on the grounds that they contain a moving mass of iron, which, 
in their opinion, must render the instrument subject to errors of lag 
and hysterisis. My practical experience with this type of instrument, 
covering a great many years, has taught me that it is perfectly possible 
to so construct an electro-magnetic instrument containing a mass of 
moving iron that errors of lag and hysteresis, if they are present, are 
so small as to be negligible. In order to achieve this result it is neces. 
sary, first, to proportion every part of the instrument with reference to 
all other parts ; to carefully shield the instrument from the influence of 
external fields, and this by means of a shield that will not introduce 
errors due to its own retentivity. The iron employed should be very 
small and very light, and should be selected, after careful test, for 
purity and absence of retentivity. It should then be formed up with 
care, and so treated that oxidation is practically impossible. The field 
due to the actuating solenoid should likewise be carefully studied, and 
should be designed so that the moving iron will at no time be com- 
pletely saturated, and yet of sufficient strength, in conjunction with 
the shield employed, as not to permit the indications of the instrument 
to be seriously influenced by external fields. In no case should two 
masses of iron be employed, as is common in some types of instrument, 
which depend on the repulsion of a moving vane by a fixed vane of 
similar polarity, both being energized by the actuating solenoid. It is 
almost impossible to free double vane instruments from errors of lag 
or hysteresis, and there is a further tendency for the pointer to stand off 
zero, due to the residual magnetism mutually induced in the two 
vanes. 
The fact that the instruments constructed on the electro-magnetic 
principle contain no material subject to change or deterioration, 
coupled with the fact that they can be.built solidly and substantially, 
and controlled by gravity in place of a spring or springs, renders them 
exceedingly reliable in practice. If their calibration is correct when 
first installed, there is no reason why the calibration should change 
with time. 
In the above brief description of the most common types of indicat- 
ing instruments, it may be noted that there is no one type which is 
universal, that is adopted for both switchboard and portable use for 
either direct or alternating current measurements. While we can very 
readily dispense with the hot wire and electrostatic instruments, the 
other four types are essential for some class of measurement, and for 
any particular line of measurement the most suitable system should be 
selected. It is possible that some day a universal system may be found, 
but, until that time, the user must select from existing types the one 
which in principle seems most applicable, not only to the character of 
electrical energy to be measured, but alsoto the conditions under which 
measurement must be made. a 

There is no one line connected with the electrical industry in which 
so much attention must be paid to details as in the manufacture of 
electrical indicating instruments. A very prominent engineer re- 
marked to me recently that he had examined the construction and 
operation of a great many different types of indicating instruments, 
and, while a number of them bore evidence of similarity in design and 
construction, yet, in some cases, the manufacturer seemed to have 
acquired the ‘‘ trick’ of proportioning, manufacturing and calibrating, 
while others utterly lacked the ‘‘ trick.” As a matter of fact, it is not 
altogether a case of acquiring the proper ‘“‘trick,” but is a case of 
studying the theory and design of instruments for a number of years, 
backed by a large and varied experimental experience, which marks 
to day the difference between the successful and unsuccessful instru- 
ments in the various types commercially exploited. Account must be 


Further than this, the D’Arsonval instrument, which gives deflections | taken of the most petty details of construction, the most careful and 
directly proportionate to the current flow, lends itself readily to a large | skilled labor must be employed in each department, and every particle 
variety of measurements, such as determining resistances and measur- | of material entering into the instrument must be carefully selected and 
ing the drop of potential from which resistances and grounds may be | tested with reference to its particular function. 


readily computed. It is, however, a type of instrument which should 


Personally, I have seen the experiment tried of taking a finished and 


be handled with great care, as rough handling or the presence of power- | efficient instrument and placing it in the hands of a careful and skilled 
ful external fields will permanently destroy the accuracy of its indica-| mechanic for duplication; every wire and. every part would be, ap- 
tions. Further, since it depends primarily for its continued accuracy | parently, an absolute copy of the original, and yet the results obtained 


on the maintenance of a field of uniform strength, as supplied by its| would be totally different. 


It follows, therefore, that it is always wise 


permanent magnet field, instruments of this type should be frequently |in placing orders for electrical intruments to select a house who have 
checked to ascertain whether the permanent magnets have maintained publicly demonstrated the fact that they have learned the necessary 


their initial strength. 
A great deal might be said on the subject of the last type under con- 


“trick” or ‘ tricks” of their profession. 
In no line does reputation count for more than in the manufacture 





sideration, namely, the electro-magnetic system, for there are probably 


of indicating instruments, nor is there any line in which I have been 
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brought in contact where it takes so long a time to establish a reputa- 
tion. Further than this, there is no line in which a greater amount of 
patience is required by the manufacturer. The average purchaser is 
totally ignorant of the laws or principles embodied in the instrument 
he is using, and, without regard to the fact that he may have selected 
the wrong type for the particular class of measurement he wishes to 
make, unhesitatingly blames the manufacturer for not having known 
what he wanted and for not having supplied him with the proper type 
of instrument by pure intuition. 

Another obstacle which is commonly met by instrument manufac- 
turers is the fact that for the average installation he is required to 
furnish instruments delivered to the switchboard contractor, who may 
or may not handle the instrument properly. It is true that most 
instruments are sealed, yet it is perfectly possible to utterly ruin the 
calibration of almost any type of instrument by improper handling 
without destroying the seal or opening-the case. For instance, if a 
D’Arsonval instrument is laid upon the frame of an actively excited 
dynamo or motor, its entire calibration will be almost instantly 
changed, and yet no external evidence is presented to show exactly 
what has happened. Rough handling and an cccasional fall, or im- 
proper packing for delivery to the plant, may further operate to destroy 
the accuracy of the calibrated instrument; yet the manufacturer is ex- 
pected to provide instruments which will stand such usage and which, 
after they have been installed, may be subject to the influence of such 
strong external fields or such high external temperature as to make 
their correct indications impossible ; and, after all of this, must have 
his instruments accepted or rejected by the consulting or supervising 
engineer, who, on the day of the test, carefully checks them with his 
personal portable instruments, which are usually kept in almost ideal 
condition and seldom or never leave his immediate possession. Some 
day I trust these conditions may be modified to the extent that the 
engineer in charge will test and check the instruments, if he doubts 
the accuracy of the maker’s calibration, before the instruments are 
shipped ; or else issue instructions that the switchboard shall be drilled 
from template and the instruments set in place by the engineer's own 
assistants. In several cases I have succeeded in having the latter 
course adopted, with the result of mutual satisfaction on part of the 
owner, engineer and ourselves. 

If arrangements could be made to have all instruments installed 
under the supervision of the engineer in charge, it would then be quite 
sufficient to have the specifications state the limit of error allowed in 
the indications of the voltmeters and ammeters ; and this information, 
coupled with a specification covering the style of case, character of 
scale, range and class of measurement to be made, would enable the 
manufacturer to make an intelligent tender for the instruments re- 
quired in any installation. 

While a high degree of accuracy is desirable in all indicating instru- 
ments, itis particularly important that the voltmeter should be right 
within at least 1 per cent., since a variation of 1 per cent. in voltage 
means a corresponding variation in the candle power of every incan- 
descent lamp which may be in circuit. It is quite well known that the 

‘candle power of any incandescent lamp varies directly with the volt- 
age, the variation being approximately 1-candle power for every volt 
increase or decrease from the normal voltage of the system. 

Further than this, a variation of 1 per cent. from normal voltage on 
asystem carrying incandescent lamps means a variation of about 16 
per cent. in the life factor of the lamp and about 3 per cent. in the watt 
consumption per candle power. Errors in the indications of ammeters 
do not produce such serious results, yet it is desirable that they should 
be accurate in order to obviate the danger of overload on circuit, 
translating device, or generator; and in the case of test instruments, 
as high a degree of accuracy should be demanded as is required in the 
voltmeter. 

While on the subject of accuracy of indications, I would like to im- 
press upon you the fact that, while we have three electrical units in 
common use, namely, the volt, ohm and ampere, the ohm and ampere 
are the only two fundamental units, the volt being a. derived unit 
The absolute ohm may be quite readily obtained, and, as you probably 
know, is defined by law as tne resistance offered to an unvarying 
electric current by a column of mercury at the temperature of melt- 
ing ice, 14.4521 grams in mass, of a constant cross-sectional area, and 
of the length of 106.3 centimeters. The ampere is likewise defined by 
law as the practical equivalent of the unvarying current, which, when 
passed through a solution of nitrate of silver in water in accordance 
with standard specifications, deposits silver at the rate of .000118 gram 
per second. The volt is defined as the electro-motive force necessary 
to send 1 ampere through 1 ohm. This, as you will note, gives us 








fundamental values for the ohm and ampere and defines the volt as a 
derived unit, and I am laying stress on the matter for the reason that 
the average electrical writer defines the volt as a fundamental unit 
equivalent to 422 of the potential at the terminals of a standard Clark 
cell, and then defines the ampere as that current which 1 volt will 
cause to flow through a resistance of lohm. Asa matter of fact, the 
Clark cell is a secondary standard, exceedingly useful in practice, but 
not designed for use as a fundamental standard, due to the fact that 
Clark cells will vary among themselves and will give a gradually de- 
creasing voltage at their terminals after they have been in service any 
length of time. It is, further, impossible to take 1 ampere from a 
single Clark cell without permanently ruining it; and, as a matter of 
fact, the potential of a Clark cell is only correct when the cell is used 
on open circuit. 

It has been rather difficult for me to understand why the absolute 
ampere has been so little used or so seldom referred to, when it is a 
unit more readily verified than is possible with the volt. It is true that 
the fundamental method of determining the ampere is rather slow and 
tedious, but it is extremely easy to obtain the absolute ampere in c. g. s. 
units by the use of the tangent galvanometer. Defined in c. g.s. units, 
the ampere is such a current that, passed through a conducting wire 
bent intoacircle of the radius of 1 centimeter, will attract a unit 
magnetic pole held at its center with a force of one dyne; and this method 
applied to the tangent galvanometer gives the very simple formula of 
current equals galvanometer constant into the tangent of the angle of 
deflection of the polarized needle, the galvanometer constant being 
readily determined from its dimensions and the number of turns of 
wire, in connection with a determination of the value of the horizontal 
component of the earth’s magnetism. Having once determined the 
absolute c. g. s. value of the ampere, we kaow that the practical 
ampere is 7; the value of the c. g.s. unit. Having obtained the abso- 
lute standards of current, expressed in amperes, and resistance, ex- 
pressed in ohms, the standard volt is readily determined from the re- 
lations given in Oam’s law. With the primary units once determined, 
all others, such as the farad or coulomb, can be readily obtained. 

To obtain absolutely correct standards of voltage and current for 
alternating current calibration, it is only necessary to calibrate a 
dynamometer voltmeter and a dynamometer ammeter in true volts and 
amperes, as determined by fundamental standards ; then, as a dynamo- 
meter measures directly the square root of the mean square, it will 
indicate correctly the virtual voltage or current in an alternating 
circuit. In calculating resistance in alternating current instruments, 
it is necessary to modify Ohm’s law to the extent of substituting im- 
pedance for resistance. Since impedance is the vector sum of the 
ohmic and inductive resistances, it is readily obtained by triangulation 
when the two resistances are known, or when one is known and the 
angle of lag can be ascertained. 

While the design, workmanship and material entering into the con- 
struction of an instrument are of vital and fundamental importance, 
the actual calibration is equally important. Assuming the manufac- 
turer has reliable standards of voltage, current and resistance, trained 
observers are necessary who should be instructed not only to properly 
mark the scale, but to check it ; and should also be instructed to care- 
fully test the instrument for errors due to reversal, to lag or hysteresis, 
and for errors introduced by the presence of external fields, or by 
the variations of internal or external temperature. Certain definite 
limits must be set for errors allowed, and no instrument permitted to go 
out until it has fully come up to the standard so set. In the company 
with which I am associated, we not only make all of these tests and 
check readings, but, likewise, provide an additional check on the 
calibration by plotting the calibration curve at the time the scale is 
made by the draughtsman, and if errors or irregularities are observed 
in the curve showing a departure from the standard curve applicable 
to the type of instrument under construction, the instrument is 
promptly returned to the calibrating room to have its readings 
checked, or to hunt for and remove the defect which caused the 
irregularity. It is a known fact that for every type of system there is 
a characteristic scale, following a more or less complex law, and any 
variation of the calibration from the normal indicates immediately that 
there is something wrong, either in the construction of the instrument 
or of some of the elements entering into it; or else it was inaccurately 
calibrated. I, personally, attribute a great deal of our commercial 
success to this intermediate checking in the drawing room, and you 
can put it down as a settled fact that any manufacturer who produces 
instruments of any particular type thescales of which forcorresponding 
ranges vary greatly from one another has not yet mastered the proper 
design or construction of his instrument, 
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It would be impossible to detail the many different kinds of measure- 
ments which can be made with the proper type of voltmeter, ammeter 
and wattmeter. In general, however, the possession of these three 
instruments enables one to measure not only voltage, current and 
power, but, likewise, capacity, inductance and resistance; and from 
these various measurements may be obtained data covering the per- 
formances of almost any type of generating or translating device. 

There are many special forms of indicating instruments designed to 
indicate directly some of the various measurements most frequently 
employed, two of which, at least, are so universally used at the present 
time that they deserve, at least, passing mention. Oune is a voltmeter 
designed for use on constant current arc light circuits, capable of indi- 
cating directly the total electro-motive force of the dynamo, and so 
connected by means of self-contained switches that not only can the 
total voltage of the dynamo or circuit be read, but, likewise, the 
presence of a ground indicated and its actual value in volts directly 
determined. This involves an arrangement of connections so that the 
voltmeter can be connected directly across the terminals of the circuit 
and then connected successively from the plus and minus side of line 
to ground. From the three readings thus obtained the number of lamps 
burning can be directly ascertained, the presence of the ground shown 
and the ground itself can be absolutely located hy a very simple calcu- 
lation. By employing, in addition to this, the known resistance of the 
instrument, the actual resistance of the ground in ohms may be ob- 
tained, thus defining its character. 

An instrument of this character was brought out by my company 
some few years ago, and has met with almost universal favor, due 
largely to the growing tendency to measure resistances under full 
working potential. Such an instrument will show grounds which 
would not be shown by the ordinary galvanometer and bridge method 
of testing, and further enables the switchboard attendant to locate 
grounds while the line is in operative condition. 

Another instrument which, for a time, fell into disuse, but which to- 
day is being used more extensively than ever, is the differential volt- 
meter, designed primarily to show the difference in potential between 
the bus bars and any dynamo which has to be connected to the bus 
bars in parallel with dynamos already operating. It is rather a curi- 
ous fact that the average dynamo tender places implicit confidence in 
the indications of his differential voltmeter. The mere fact that he can 
see the pointer come back to zero when the free dynamo is being 
brought up to voltage, and the knowledge that when the pointer does 
stand at zero he can throw the free dynamo into circuit without danger 
of trouble, impresses him with the idea that the instrument is essenti- 
ally reliable and accurate, and he is already to condemn any or all of 
his regular switchboard voltmeters which fail to agree with it in indi- 
cation. This tendency has led my company to devote special attention 
to the calibration of differential voltmeters and to furnish them with a 
full scale which indicates the exact voltage of the bus bars, in place of 
furnishing instruments which give full scale deflections for 10 per cent, 
or 20 per cent. of the normal voltage. 

In closing, I would say that I know of no subject connected with 
electrical engineering which promises such rich rewards for investiga- 
tion as the subject of electrical measuring instruments, and if my hasty 
and very general review of ‘the subject will influence any one to pur- 
sue the subject thoroughly and scientifically, I shall feel more than 
repaid. I have confined practically my entire time and attention to 
this line for a number of years and find the subject grows more inter- 
esting the further I investigate it, andI hope the time is not far distant 
when the literature on this subject will be as complete and as compre 
hensive as that now available in allied branches of electrical engi- 
neering. : 








Some Experiences with Municipal Plants. 
; ama 

Prof. G. D, Shepardson, in a paper on municipal ownership, read at 
the recent convention of the Northwestern Electrical Association, 
recited some incidents illustrating the incompetent manag t of 
some municipal plants. The state of the records kept in some of them 
is, he said, almost incredible. In several towns there is no complete 
record of the service connections to the water works and electric 
plants. In one place, a new superintendent found it necessary to shut 
off the water to enforce the payment of back water rents. There was 
no plan of the water mains or services. He, therefore, was compelled 
to open the streets and search for the cut offs, for which purpose the 
services of a chain gang from the county jail was secured. In another 
town, when the collector was getting a promise of payment from a 











barn at the same time. The collector held his own council, and dis. 
covered a meter with a number of lights, for which no record could 
be found. In that town, the only account books found were an electric 
light book with monthly columns for accounts of customers, and an 
individual account book for water consumers, there being no record 
of purchases, repairs or any other expenses. In another place by'a 
careful canvass of the town and an examination of the lines, water 
and lights were added to the record of about $900 income per year, and 
no one knew how long they had been getting free service. In another 
place, where the rates are low and the water power leaks badly, so that 
it is necessary to spend several thousand dollars at once, the superin. 
tendent is confident that the plant is clearing about $800 net profits 
per month. In another town “there are no records and no system of 
accounts.” 

Closely allied to poor systems of bookkeeping is the incompetency 
of the city clerk or collector who has charge of records and ¢ pllections, 
They do not understand the business, and naturally do not make it 
pay. In one instance the collector knew practically nothing of the 
station working, was ignorant of the station output, amount of coal 
used for electric part of plant, etc. Owing to inefficient and incompe- 
tent officers, all sorts of prices were charged for supplies and work 
furnished the city. For example, a plumber was paid $2.20 fo: a com- 
mon valve costing 90 cents, and other items in proportion. In another 
place, the innocent recorder was beguiled into paying a higher price 
for a new lot of incandescent lamps, ‘*‘ because they h.d more watts 
than the kind formerly used.” 

The committees of the town councils are often green hands and of 
little value in administering municipal plants. In one place a former 
collector had been found short in his accounts, and a committce was 
appointed to check his work. After two days upon his books, thy 
made a report on the shortage, which was made good, and the bonds: 
men were immediately discharged. Soon after, when the water rents 
came due, a number of people were found to have his receipts for dues 
which had not been credited on the books, but the man’s bondsmen 
had been released, and the town had a considerable sum to charge to 
profit and loss, A committee went over a lot of old accounts, and 
found that their predecessors had approved reports in which there 
were serious defects, but lest they should seem to reflect on the abilities 
of their friends, the superintendent was instructed to call it square, 
and open a fresh account with each person whose accounts were found 
faulty in former reports. 

A case recently occurred in a neighboring State, showing how short 
sighted some councils are in regard to franchises. A company applied 
for a franchise to furnish light and power from a water power not far 
away, intending to spend about $30,000 in the plant. After dallying 
along for some time, the franchise was granted by the council, but 
vetoed by the mayor, who wanted a municipal plant. Although the 
town was already within $8,000 of its bond limit, it voted bonds in that 
amount to build a plant, hoping in some providen#ial way it could put 
in a plant. In one town where a committee of the council was sup- 
posed to keep track of the matters, a superintendent managed to do 
away with over a thousand lamp renewals in a single year, of which 
there is no account. Over $300 worth of fixtures sold without record 
were traced. 

The superintendents of municipal plants are often incompetent, The 
superintendent of one plant where they still use 50 volt transformers, 
heard of the saving in using large transformers, so he bought one and 
tried to supply 50 lamps one block distant by a No. 6 wire (assuming 
one ampere per lamp and 400 feet to the block would give a drop on 
the line of about: 22 volts). The superintendent was sure that No. 6 
was large enough, for the insurance rules said it would carry it all 
right. The. trouble was, therefore, in the transformer, and he com- 
pelled the agent to trade it for three small ones. The large one “did 
not regulate” as well as the small ones, and he is sure that the modern 
idea of large transformers with secondary networks is a mistake and a 
failure, for he tried it. 

In another town of about 4,000 inhabitants, a technically trained 
superintendent is saving about $6,000 annually above the records of 
his predecessors. In a smaller town, a similar man is saving between 
two and three thousand dollars annually to the town on account of 
more skillful management. He increased the revenue by $100 in @ 
single month by using better transformers and lamps, although the 
station output was 10 per cent less. The station output was materially 
lessened by inspection of the circuits and tying up the lines where they 
had fallen upon the cross arms. incandescent lamps on flat rates 
taking 58 to 70 watts, were replaced cy 53 watt lamps with marked 
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that he was bothered about learning the frequency of his alternator. 
The“agent said it was too complicated a matter for him to figure off- 
hand, but he would calculate it when he returned to his office. The 
agent found that the practice of his own company in similar cases was 
to use 125 cycles, and he reported that the superintendent had such 
frequency. Asa matter of fact, it was 140, and the speed was marked 
on the machine. In one town the chief reason why one alderman 
voted in favor of one system against a lower bid, was that his prefer- 
ence was the machine with ‘‘ kilowatts,” while the cheaper machine 
was a ‘‘multipolar” machine, and he preferred kilowatts to multi- 
polars. 

In the laudable endeavor to secure economy, the mayor and council 
frequently lose at the bung while saving at the spigot. This occurs 
both in the first purchase of the plant and in its later operation. After 
one town had voted to put in a lighting plant, the mayor took a trip 
to learn what he could. After consulting with several agents and 
getting propositions from them, he called upon an engineer, who was 
given to understand his services would be required. After spending 
some hours pumping him, the mayor left and went home, where he 
concluded that he was enough of an engineer himself to lay out the 
plant. So he bought some machines, hired a wireman, and the plant 
was put in. At another place, a resident bought some second-hand 
machinery, and after putting it in operation, sold it to the town for 
what it would cost when new. In a few weeks they had to spend 
about a hundred dollars for repairing the armature, and then had to 
buy a new machine. 

At another place they decided to secure a cheap engineer to design 
their plant. He specified a 20 horse power gasoline engine to operate 
a 600-light dynamo, and, in addition, to drive the pumping machinery 
for the water works. The council made a contract for the gasoline 
engine as specified, including a proviso that if a steam plant were sub- 
stituted, the gas engine contractor was to receive a commission of 15 
per cent. of the cost of the steam plant. It is reported that this was 
actually done and paid. Two of the larger towns of the State were 
contemplating municipal ownership, and each secured the services of 
an inexperienced young man to prepare plans and specifications for the 
plant—in one case, because he was a friend or relative of one of the 
committee; in the other case, probably because he was cheap. The 
country is full of half-baked electricians who pose as engineers and as 
advisers to investors. 

There is frequently an attempt to reduce operating expenses too far. 
At one place the council discharged a good engineer and hired another 
because he was cheap. Within three days he got his cylinder full of 
water and broke the girder of the Corliss engine. It is common even 
with a privately owned station to attempt economy by hiring cheap 
firemen, since any one can shovel coal or throw wood. But owners 
fail to recognize that by paying ten to twenty dollars more for securing 
a capable fireman they are apt to save his extra wages several times 
over in reduced fuel bills. 

In some cases there is great loss on account of downright dishonesty 
of the superintendent or the council committee. A city employing an 
honest superintendent with liberal pay and some backing in the coun- 
cil, will often prevent small and also large steals which are almost in- 
variably found in municipal departments, such as lamp renewals (on 
which it is difficult to keep accurate account or check), ‘‘ rake offs” on 
purchases for the plant, for which in the end the city pays. One sup- 
ply company offered .a new superintendent as high as 20 per cent. on 
all purchases the year round, as they had always done so. This is sub- 
stantiated by old bills. Lamps are checked up once a month while 
burning, and one is often asked to go easy in counting, being offered 
all sorts of bribes, from cigars or drinks to considerable sums in cash. 
Certain officials are known to have received special concessions in this 
way amounting to several hundred dollars per year. All this could 
have been prevented by a proper system of checking, but at best comes 
down to one man being honest. Carloads of wood have been sold ‘‘ by 
the car” by former superintendents. An investigation by an alderman 
indicated that a loss of over $1,000 per year had been received from 
that source alone. In another place the city recorder is said to collect 
the accounts, and sometimes sublets the job to his friends, who knock 
down about half and turn the balance over to the recorder, who in 
turn transmits to the treasurer so much of it as suits his convenience, 
there being no records and no other system.” 

The political conditions prevent best results in many plants. Where 
the employees are appointed by aldermanic influence, it is not uncom- 
mon for an underling to retort to his superior officer when corrected 
for some shortcoming, ‘‘Oh, well, I have more pull than you have, 
and what are you going to do about it?” In one town, until recently, 








the plant was operated by two parties, an engineer, who took care of 
the station, and a lineman, in charge of outside work. These parties 
were not on speaking terms, and, of course, each attributed all trouble 
with the lights to the other man’s part of the plant. This state of affairs 
continued for several years, during which time the are system was in 
bad condition, the lineman attributing it to the dynamo, and the engi- 
neer laying it to the lamps. When a change was made, there were 
two applicants for lineman ; one a good man who would have attended 
to business, the other was a young son of one of the aldermen, and 
with little experience or ability. There were also two applicants for 
fireman ; one a good man, and the other a lazy, good-for-nothing fel- 
low, who claimed to have considerable influence in the country, so 
that he could turn considerable trade to some of the stores in which 
the aldermen were interested. By combining forces, the poorer man 
was appointed in each case. 

There is a continual struggle between the temperance and the saloon 
element in most of the towns, and when a new election puts the oppo- 
sition into power the superintendent is almost sure to lose his place in 
favor of some friend of the new management. In one town the super- 
intendent had found the station and accounts in very bad shape, and 
was getting them into fair condition, when the election went ‘‘ wet.” 
The next day the new mayor informed the superintendent that he 
would give him any kind of a recommendation he might ask for. 








The Lighting of Small Towns. 
cena ce 

In a paper on this subject, read by Mr. G. M. Harris, an electrical 
engineer of Bray, Ireland, before the Municipal Electrical Association, 
the author said : 

The lighting of small towns is a problem requiring very careful con 
sideration, not by reason of any engineering difficulties, but by reason 
of the difficulty of making such an undertaking pay. 

On account of the profits being necessarily small, the lighting of 
small towns will continue to receive little attention from private com- 
panies, except they be very plucky ones. The matter will therefore be 
left for the consideration of the local authority, who will be content, 
or at all events should be, if at a reasonable cost they are enabled to 
carry out the public lighting of the town, and at the same time place a 
supply of electricity at the disposal of its inhabitants. 

The measure of the success of such an undertaking should then be 
judged, not by actual return made in the shape of profit shown, but 
upon truly municipal lines, 7. e., by the efficieney and cost of the 
public lighting and the rate at which a supply of electricity is obtain- 
able for private use. 

Small towns mean small consumers and usually a scattered area. 

The distributing charges will be heavy, so that if there is to be any 
hope of success the generating charges must be light, which means that 
the site for a generating station must have very special natural advant- 
ages, such as good water power or facilities for cheap fuel, or a com- 
bination of the two. ; 

Where there are no such advantages there appears to be no alter- 
native but to wait for the great power companies to pick up such small 
areas as may be within their reach or upon the direct line of route of 
their mains to larger ones. 

Assuming that the conditions are favorable for generating or obtain- 
ing a supply at a low cost—at the commencement the public lighting 
should be provided for and taken over, and provision only made for 
private consumers where such are certain to come on in a reasonable 
time. 

The policy of laying the mains for private use well in advance of the 
demand, though justified in wealthy areas, would not be so in small 
towns where the conditions are different. 

The prospect of profit in supplying small and scattered consumers 
being very small, there is no room for speculation, and it is of the 
utmost importance that the capital expenditure be kept as low as 
possible, and that no capital should be unproductive. 

It therefore follows that the system of distribution should possess the 
maximum of flexibility at the minimum of cost. 

Now that distribution up to 200 volts has been successfully estab- 
lished, there are of course many towns where direct current would be 
feasible and no doubt preferable, but in the majority of cases high 
pressure alternating current with transformers in street pits and oc- 
casionally in houses would be better; where the area comprises a 
number of private houses and mansions standing in their own grounds 
and of necessity widely scattered but nevertheless desirable to reach, 
the alternating system is the only one commercially possible. This 
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question, however, will of course be governed by the circumstances in 
any particular district, but the question of the actual cost of mains will 
always remain—a serious item telling against economical distribution 
on a small scale. 

It is therefore the object of this paper .to deal with the matter of 
cheap mains and main laying, that being, I consider, the most import- 
ant point, the one which lies nearest towards a solution of the problem 
under consideration. 

I therefore propose to bring to the notice of this association two 
cheap and effective methods of main laying, of which I have had ex- 
perience at Bray. First as to the mains in operation at Bray—there 
have been over 6 miles of high and 27 miles of low tension laid direct 
in the ground since 1892, and during that -time we have never had a 
fault on the main line of cables themselves, except where mechanical 
injury had caused it, and this has very seldom happened. Any trouble 
we have had has been due to defects in the filling material of the joint- 
ing boxes, now overcome, so that this system of laying may claim to 
have been well tried. In fact, I think the Bray mains are the oldest 
paper insulated cables in the Kingdom, other than those from Dept- 
ford. 

The cables are concentric lead covered and unarmored. They are 
taped, but this is, in my opinion, a disadvantage. 

In laying, the bottom of the trench was covered with about 3 inches 
of puddle clay, well wrought, the cables laid in and covered with 
another 3 inches of puddle clay, evenly put on, and a7 inch by 1 inch 
board placed on top, the trench being then filled. 

Latterly the timber used for mechanical protection has been larch, 
being simply the small larch trees, 7 inches thick in the butt, sawn in 
half ; this timber stands well in the ground, requiring no special treat- 
ment to preserve it, is cheaper than deal boards and more effective, be- 
ing thicker. The effect of the puddle clay, impervious to moisture, is 
to protect the lead covering from any contact with acids or salts in the 
soil which would attack it, and it has proved so effective that when the 
cable is now, after 8 years, exposed, the lead is absolutely unattacked. 

The braiding of the cables has rotted, proving to have been an un- 
necessary expense. It might prove a source of danger if it allowed a 
passage of water charged with matter which would attack lead, the 
life of a lead covered cable being practically the life of the lead. 

As to the jointing, noclips are used; the inners are married and 
soldered in the usual way, the outer wires are drawn to one side and 
soldered together forming a loop, all soldering being done well clear of 
the cable insulation. 

The joint is contained in a cast iron joint box divided longitudinally 
on the line of two bottle necks for entrance and exit of cable and hav- 
ing on the top side a large hole for filling, (not less than 1 inch) and a 
smaller hole as air vent, closed by screwed plugs. The cables are 
served with spun-yarn up to the diameter of the bottle necks and no 
other packing of the glands is found necessary. The joints having 
been made and the box screwed up, molten pitch is poured in; the 
outer side of the bottle necks, beyond the spun-yarn serving, is also 
filled in with pitch, hollows being formed in the clay for the purpose 
and here fine clay mixed with the pitch forms a cement which effectu- 
ally seals up the bottle necks and protects the cable from injury where 
they enter and leave the box. Such a joint is cheaply made and ful- 
fills every requirement. 

It demands only care and requires absolutely no special skill, a very 
important matter in a small town. This and the fact that it is both 
electrically and mechanically sound, gives a joint so made advantages 
which no form of joint made with clips, that the writer has seen, can 
claim. 

Where any transformer pits lie on the route all cables are brought 
into the pits and are joined there, inners and outers, with loops of 
rubber covered single cables. Disconnection of any length of cable for 
tracing a fault is done by snipping these loops and this works well 
under our conditions. 

Of course, in a large scheme where the expense was no object, dis- 
connecting boxes would be preferable, but when used they should cer- 
tainly be placed in pillars above ground, and so above the reach of 
flooding, and not in water tight boxes under ground. 

As far as the writer is aware the insulation resistance of mains in 
operation is not easily obtainable. This, however, in no way reflects 
on the cables; it is partly due to the fact that originally oil was used 
in the joint boxes, but was soon abandoned, not however before the 
cable ends had suffered, due to water mixing with the oil. The repair- 
ing of these ends accounts for the large number of joints. The main 
cause of the low insulation is due to the large number of joint boxes 


added as a precaution against cracking of the pitch). This mixture is 
inferior in every way to the pitch alone which is now always used. 

The fact that the resistance from the inner to the outer is in the ma- 
jority of cases greater than that to the earth is no doubt accounted for 
at the joints, where the resistance of the pitch has been weakened in 
the manner indicated, and the surface of the outer is small in compari- 
son to the surrounding box. Their condition, however, causes no 
anxiety at Bray, as the tests are practically identical with those taken 
in 1893. The cables have been perfectly steady all along and have 
lived to see much of the more elaborate and costly draw-in system 
placed on the scrap heap. 

Sufficient has been said perhaps to show that such a system of laying 
and jointing mains is cheap and reliable in any case in which no 
danger from electrolytic action is feared—as where for instance a tram 
line passed through a town—in such a case the lead would need pro- 
tection, and recourse to some solid system seems inevitable. But a 
small town cannot afford the luxury of lead covered cables laid in this 
way, and the lead seems to me quite unnecessary, serving no purposes 
which would not be equally served by any cheap covering which 
would protect the insulation from damp up to the time of being laid, 
after which it requires no such protection. 

If the cables are concentric the outer insulation can be reduced to 
that thickness which, with the filling, suffices for the voltage carried ; 
if the cables are not concentric, then the covering of each may be re- 
duced to that thickness which, with the filling, is good enough. 

The question is, how much the insulation, other than that of the fill- 
ing compound, may be reduced ? 

My impression is, that driven by consideration of cost, we shall see 
this extra insulation year by year reduced in amount till, for low volt- 
age, we come to the bare conductor laid on insulators in the solid fill- 
ing, and for higher voltage, conductors laid on the same system with 
very slight extra insulation, relying mainly upon the filling compound. 

The inevitable result of this will be that we shall, for the conductors, 
use iron or other metal, or alloy, cheaper than copper, since the pro- 
hibitive cost of the increased insulation due to bigger cross section for 
the same couductivity for such metals, will not have to be faced. At 
Bray we tested some years ago 80 yards of bare copper mains laid on 
the solid system, and although roughly laid and badly insulated, the 
filling compound being a mixture of bitumen, tar and sawdust, this 
nevertheless stood 1,000 volts for 12 months, and 100 volts for 2 years 
afterwards, and was then only taken up on account of building exten- 
sions. 

From that experiment and subsequent experience I believe it is per- 
fectly possible even now for voltage, say up to 500, covering all low 
tension distribution for light and traction, to use wires covered with 
say a few layers of paper and a light braiding varnished, and the whole 
laid in troughing filled in with plain pitch at 10s. per ton, which, for 
all sizes of copper above, say 0.25 inch sectional area, would be cheaper 
that any cable in the market. i 

Whatever be the nature of the solid system, the compound for filling 
both joints and troughiug should be ordinary pitch, which has the ad- 
vantage that it can with ease be chipped out, and is cheap. 








College Bred Men and their Relation to Practical Work. 
ceili 

Dr. Edward Kirk, writing on this topic says: Men are said to be 
born to command and others born to follow. The college bred young 
man generally imagines that he is one of those born to command 
when placed in charge of men ; and this is wherein he fails. 

Recently while visiting a large malleable iron foundry plant, for 
the purpose of looking over their cupolas and plan of mixing and 
melting iron, I was surprised to learn that they did not employ a 
chemist at their works, and inquired of one of the firm why they did 
not do so. He said: ‘Our experienee in employing college bred 
young men in our works has not been very satisfactory. When we 
constructed this plant a few years agowe employed a young civil 
engineer who was highly recommended to lay out the works, make 
drawings for the various buildings, place machinery, cupolas, furn- 
aces, etc. 

‘‘His work in this line was very satisfactory, and he showed such a 
thorough technical knowledge of foundry practice, in laying out the 
plant, that, after he was through with this work, we decided to con- 
tinue him in our employ, by giving him charge of the foundry. 

‘*He had not held this position for more than two weeks before he 
had.quarreled with or offended nearly every man in the foundry, and 
almost every man in the foundry was opposed to him. We could not 
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foundry, and had to let him go, and placed one of our moulders in 
charge who was more familiar with the ways and ideas of the men and 
more capable of managing them than the man with the college education. 

‘This should not have been the case, if there is anything in 2 scien- 
tific education, and would not have been the case’ had not the college 
trained man thought himself superior to the mechanics and laborers 
placed in his charge, and treated them as mere mechanics or trash to 
do his bidding. This is only too frequently the case with young men 
educated at colleges when they engage in mechanical pursuits. 

“They think mechanics uneducated men, inferior to themselves, 
which is not the case; for, while he has spent three or four years at 
college, the mechanic has spent asimilar length of time learning his 
trade, and knows more about it in a practical way than does the college 
man, who has only gained a theoretical knowledge of mechanical pur- 
suits at college. 

“The mechanic knows this, and is ready to resent any action of the 
college man which tends to assert his superiority as a man or a 
mechanic.” 

The young man above referred to is not the only college man 
learned of having been a failure in managing men, and I might give 
the experience of quite a number of manufacturers in this line. But I 
have only met one college bred man who started in with wrong ideas 
in the management of men that ever made a success of managing them 
in the works in which he started. This man was a stove founder at 
Boston, Mass, And it was amusing to hear him tell of his experience 
before, as he expresses it, he took a ‘‘tumble to himself,” and in place 
of thinking the men ignorant fools he discovered he himself was the 
fool. And had it not been for his father’s interest in the works of 
which he afterwards became owner he would have been kicked into 
the street both by the men and hisemployer. ‘t Why,” said he, ‘I 
thought the men did not know anything, and were a set of fools, and 
it took me several years to learn my mistake, and several years more to 
get back where I would have been at the start had I learned at college 
what I afterwards learned by experience about human nature and the 
management of men.” 

The manager or foreman who quarrels with or curses and swears at 
men or yells at them across the shop, and orders them what to do in 
the presence of other workmen, is seldom a successful manager or 
foreman; for such actions are regarded as humiliating by the man 
spoken to, and arouse a spirit of resentment which is made manifest in 
a variety of ways against the manager or foreman to the injury of 
their employers. 

Each workman has his friends among his fellow workmen, who 
sympathize and side with him against such treatment. No matter how 
much the workman reprimanded may have deserved to be reprimand- 
ed, these join with him in getting even with the manager or foreman, 
and such treatment of men generally results in a general dissatisfac- 
tion of workmen, and is sometimes the cause of men quitting at a time 
when they know their services are most urgently needed, or of strikes 
resulting in great loss to their employers and themselves. 

The successful manager or foreman is the man who thoroughly 
understands the mechanical pursuits in which he is engaged, and has 
acquired the knack or science of not driving but leading men to do his 
bidding. Such a man does not quarrel with his men or do anything to 
humilate them in the presence of his fellow workmen. 

When their work or conduct is not satisfactory, he goes quietly to 
the workmen and advises or instructs them what to do to improve 
matters and make affairs satisfactory. 

If such instructions or advice are not followed, or the workman is 
not competent to do the work, he is quietly informed on pay day that 
his services are no longer required, or is given his time and sent to the of- 
fice. The disturbing element among workmen, of which there are always 
& greater or less number in every workshop, are treated in the same 
way, and everything 1s done to avoid offending the men and creating a 
spirit of dissatisfaction among them, which always results in loss to 
their employers. 

The class of men employed in mechanical pursuits, whether 
mechanics or laborers, are an intelligent class of men, in their line, 
and like all intelligent men, object to being driven; and while the 
driving foreman may be a success in handling a gang of ignorant 
foreign laborers, building a railroad or digging a ditch, he is never a 
success financially in mechanical pursuits. 

The foundry ¢hemist, which I have been advocating as the proper 
man to be placed in charge of cupolas, and the mixing and melting of 
irons, should carefully study these points, and should ever remember 
that every workman, no matter how humble, has his feelings and his 

friends; and that it is more profitable to lead than to drive, and that 


when men cannot be led they cannot be driven, and that there are 
other remedies than quarreling with them. The following rules may 
lead to the successful management of men in mechanical pursuits if 
the man has the ability to be a manager. J 

1. Learn to control your temper under all circumstances. 

2. Cultivate a manner of address that will win the respect of the 
highest or lowest of workmen. 

8. Be firm and polite in demeanor, and an ardent student of human 
nature, that you may win the respect of all men. 

4, Cultivate executive ability, and never give up until you have 
accomplished the end in view. 

5. Be sure you are right before you go ahead; it is better to abandon 
a theory or hobby than to make a failure of it. 

6. Be temperate in habits and language. 

7. Treat all workmen under your charge with due respect in and 
out of the shop; but never make companions of them, either out of or 
in the shop. 

8. Always remember that you do not know it all, and cultivate the 
habit of learning from workmen under your charge, and others, all 
you can without exposing your own ignorance. 

9. Learn to apply such knowledge without giving others credit, and 
to improve upon it or present it in such a way that the man from whom 
you obtained the knowledge would not recognize it as his own, and 
give you credit for knowing more than he did. 

10. Never quote one workman to another as authority for anything 
you want done; be the only authority in the shop yourself. 

11. Never try to instruct a workman how to do a job you do not 
know anything about ; first find out if the workman knows how to do 
the job, and if he does not, give it to another who does, and learn from 
him how it is done, so you may be able to instruct another. 

12. Strive to get the largést possible amount of work done, and well 
done, by each man, and look after the interest of your employers in 
all things, for you are employed to make money for your employers, 
and if you cannot do it they will not require your services very long. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
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At the annual meeting of the Delaware Gas Light Company, of 
Easton, Pa., the officers elected were: Directors, Arthur E. Childs, 
Alfred Clarke, George F. Blake, Charles H. Cooke, R. E. James, 
E. J. Fox and J. W. Fox. President, Arthur E. Childs; Vice-Presi- 
dent, Alfred Clarke; Treasurer, Chas. H. Cook; Secretary, J. W. 
Fox. 





Mr. ArTHUR W. Les, who has for some years been Superintendent 
of the electrical department of the Portsmouth (N. H.) Gas, Electric 
Light and Power Company, resigned that post to accept the Superin- 
tendency of the municipal lighting plant at Concord, Mass. He as- 
sumes his new duties to-day. 





Tue Newtown and Flushing Gas Company, to ‘manufacture and 
supply gas for lighting the streets and public buildings of the Borough 
of Queens,” New York, has been incorporated by Messrs. H. R. Wilson, 
Thomas W. Stevens and Edward J. Patterson. It is capitalized in 
$300,000. 
Mr. Rosert BEACHAM, for many years Superintendent of the Colum- 
bia (Pa.) Gas Company, died at his home in Columbia the morning of 
the 6th inst. He was in his 78th year. 








Tue Philadelphia offices of Messrs. Madeira, Hill & Co., Eastern: 
sales agents for the Penn Gas Coal Company, have been removed to 
32 South Broad street, that city. 





For the half year ended June 20, 1900, the output of artificial gas by 
the Indianapolis (Ind.) Gas Company amounted to 125,406,700 cubic 
feet. The number of meters in use the period named was 11,175. 





At the annual meeting of the Milford (Mass.) Gas Light Company 
the officers elected were: Directors, B. ©. Harris, L. H. Cook, I. N. 
Davis, C. F. Claflin, E. L. Wires, N. B. Johnson, F. J. Dutcher, J. B. 
Bancroft and G. A. Draper. President, J. B. Bancroft; Treasurer, 
B. E Harris; Secretary and Auditor, H. C. Tilden. 





Ex-ALDERMAN Caspr, of Council Bluffs, lowa, who has for some 
time been endeavoring to place an opposition gas company in that city, 
has decided that his scheme is inexpedient. 





“Tag Newport News (Va.) Gas Company, in the week beginning June 





25th, gave a series of lectures on gas cookery and the economical use 
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of the gas range, and the result of the teaching was a very great suc 
cess to all those concerned with it. The lecture hall was the Casino 
assembly room, and the lecturess was Mrs. Helen Armstrong, of Chi- 
cago. As this was Mrs. Armstrong’s second visit to Newport News, 
the ladies of the city turned out in large numbers to attend the lectures, 
and they and the Gas Company are to be congratulated over the inter- 
est displayed and the results achieved. This method of advertising 
was very successful, and the Company has reached the point where 
the day’s consumption on fuel account amounts to a very large propor- 
tion of its output.—S.” 





OFFICIAL inspection of the gas supplied in Chattanooga, Tenn., 
shows the average illuminating power to be equal to 18 75 candles 
The ordinance under which the Chattanooga Company works pre- 
scribes an illuminating value not less than 16 candles. 





Mr. PaTRICK PHELAN, Clerk of the Village of Glendale, Hamilton 
County, Ohio, has issued a notification to the effect that sealed pro- 
posals will be received by him until noon of August 6th for the privi- 
lege and franchise of laying, maintaining and operating pipes and 
mains in the streets, avenues, alleys and other public places, for the 
purpose of supplying gas for illuminating, heating and power uses for 
municipal and private purposes. The gas to be furnished shall be of 
not less than 16 candle power, and its heating value shall be not less 
than the equivalent of 550 British thermal units per cubic foot. 





THE following inclosure from a correspondent at Evanston, IIls., ex- 
plains itself : ‘‘ Recently a deal was completed whereby Mr. D. S. Mc- 
Mullen, President of the Waukegan (Ills.) Gas Light and Fuel Com- 
pany, retires from the concern. His interest in the Company was 
purchased by Mr. C. G. Dawes, of Evanston, wko was a heavy stock 
holder in the Washburn-Moen Company. The Dawes interests, Mr. 
Foster, C. T. Boyington and W. I. Osborne (the last two being original 
stockholders in the Company) comprise the new corporation. Many 
changes and improvements are contemplated by the new proprietors, 
who have command of much capital. The Company has recently 
purchased a tract of land south of and adjoining the gas plant below 
the hill, and this with the lot purchased last fall at the north of the 
plant gives it a large factory property. Among the early improve- 
ments contemplated by the Company are the enlargement of the man- 
ufacturing plant and the construction of a new gasholder, the one now 
in use being inadequate to the increasing business. The early fulfill- 
ment of the project to furnish the towns south of Waukegan with gas 
from the local plant will be a fact through the speedy laying of the 
necessary mains. No changes in the local management are antici- 
pated. Mr. G. F. Goodnow, the Superintendent, and Mr. R. C. Web- 
ster, the Office Manager, will in all probability be retained in their 
positions, which will be gratifying to their many friends.” 





THE property and franchises of the Alpena (Mich.) Gas Company 
have been purchased by Detroit capitalists, who propose to rebuild the 
works. A new selling schedule of $2 per 1,000 cubic feet, with 25 per 
cent. discount for prompt payment, and a net rate of $1 per 1,000 for 
gas sold on fuel account, has been adopted. Our correspondent adds 
that Mr. C. T. Park will likely be retained as Superintendent. 





THE Louisville (Ky.) Times, of the 12th inst., said: Judge Toney 
to-day handed down his decision in the litigation between the Louis- 
ville Gas Company and the Kentucky Heating Company. He enjoins 
the Kentucky Heating Company from furnishing illuminating gas. 
The plaintiff sought to prevent the defendant, the Kentucky Heating 
Company, from sending through the pipes in Louisville any other than 
natural gas ; that this gas should be used for heating purposes only. 
The plaintiff also sought to restrain the Kentucky Heating Company 
from mixing artificial gas with natural gas. Judge Toney held that 
under the franchise granted it by the Legislature the Kentucky Rock 
Gas Company could furnish its gas to such cities as desired it, and then 
only on such conditions as such city might make with the Company. 
The city ordinance by which the Kentucky Heating Company was 
allowed to lay its pipes in Louisville restricted it to furnishing gas for 
heating purposes only. Judge Toney declined to seriously consider the 
contention of the defendant that it furnished heating gas only, and that 
its customers made it illuminating gas by using Welsbach burners, and 
thus furnished light. The court holds, however, that to protect its 
patrons the Kentucky Heating Company has the right to mix artificial 
gas with the natural product at seasons of the year when the flow of 
natural gas is not sufficient to furnish the necessary heat. The defend- 


natural gas and restricts it for heating purposes as unreasonable and 
therefore void. Judge Toney held that the city as one-third owner of 
stock in the Gas Company had the right to protect its interests. The 
fact that the city has not proceeded against the defendant for violating 
the provisions of the ordinance restricting it to the sale of heating gas 
does not, Judge Toney holds, prevent the Louisville Gas Company 
from complaining of an infringement of its franchise. The closing 
paragraphs of the decision are as follows: 

‘“‘Tt results from the foregoing views that the prayer of the plaintiff's 
petition, in so far as it seeks to enjoin the defendant from selling and 
distributing natural gas or a compound of natural and artificial gas, 
called ‘fuel gas,’ for illuminating purposes by the use of the Welsbach 
burner or other mechanism must be granted, and alsothe prayer of the 
petition to restrain the defendant from casting a cloud upon the plain- 
tiff’s exclusive right of supplying illuminating gas in the city of Louis- 
ville for illuminating and heating purposes must be and is granted. 
The prayer of the petition seeking other and further injunctive relief 
is refused. As in granting the relief herein prayed for by the plaintiff 
only to the extent indicated it necessarily follows that the defendant 
had under its franchise and the ordinance of the city of Louisville the 
legal right to sell non-illuminating gas; that is, gas not used for 
illuminating purposes in the city of Louisville, for heating purposes 
only, and for this purpose to lay and maintain its pipes in the streets, 
alleys and public ways of the city, and this being its right under its 
franchises granted by the Legislature to the Louisville Rock Gas Com- 
pany, it is on its counter-claim entitled to the relief sought in its prayer 
to enjoin the plaintiff from casting a cloud on its said franchise as 
herein defined. Let judgment be prepared accordingly, reserving ex- 
ceptions to both the plaintiff and defendant.” The defendant will take 
an appeal. 


Mr. GreorGe W. Farnuam, Superintendent of the Lowell (Mass.) 
Gas Light Company, was recently presented by the employees of the 
Company with a handsome gold headed walking stick and a leather 
suit case. The presentation was made just prior to his departure for 
Pittsfield, Me., where his vacation will be passed. Mr. Farnham is, 
we are happy to add, rapidly recovering from an illness that at one 
time had many serious symptoms. 








THE price of gas in Chelsea, Mass., is to be reduced to $1.35 from $1.50 
per 1,000 cubic feet. 


THE reorganized Lincoln (Neb.) Gas Company, which is hereafter to 
be known as the Lincoln Gas and Electric Company, is now controlled 
by the following officers: Directors, I. M. Raymond, J. C. Van Riper, 
8. H. Burnham, H. F. Rose, J. C. Tomlinson, J. C. Havemeyer and 
R. C. Woods ; President, I. M. Raymond; Vice-President, J. C. Van 
Riper ; Secretary and Treasurer, J. Craig Havemeyer; Assistant Secre- 
tary and Treasurer, Homer Honeywell. The capital stock is $1,500,000. 








A CORRESPONDENT, writing from Toledo, Ohio, ugder date of the 13th 
inst., says: ‘* Not long ago the Common Council requested City 
Solicitor Brailey to determine whether or not the franchise of the 
Toledo Gas Light and Coke Company permitting it to operate its arti- 
ficial system of gas supply throughout the city was perpetual. Mr. 
Brailey, having investigated the problem, reported to the Council that 
the Company's franchise was perpetuai, but that under it the city had 
the right to regulate the rate at which the Company might sell gas for 
periods of 10 years.” 





At the annual meeting of the shareholders in the Welsbach Light 
Company the Directors chosen were: W. E. Barrows, Samuel T. Bo- 
dine, Thos. Dolan, W. W. Gibbs, Randall Morgan, J. F. Ritchie and 
Walton Clark. : 


Mr. F. R. Baty, who has been elected Pre,ident of the Consumers Gas 
Company, of Newburgh, N. Y., will be assisted by Mr. C. L. Waring 
as Treasurer. Mr. B. J. MacDonald, who was succeeded by Mr. War- 
ing, retires from his lengthy and honorable connection with the Com- 
pany with the best wishes of its former owners and present proprietors. 








Mr. Joun R. Grimes, Chairman of the Committee on Light of Rich- 
mond (Va.) City Councils, is greatly in favor of increasing the use of 
gas in Richmond through the medium of gas ranges, etc. It seems he 
got his inspiration from a recent visit to Kansas City, Mo., where he 
recently attended the Bryan Convention as a delegate from his resident 
city. Of course, his enthusiasm over using gas in ranges, etc., is to 
be commended, even though it arose at a late day ; but if he and hia 
associates in the management of the Richmond City Gas Works hed 





ant attacked the ordinance of the city which limits the introduction of 


listened ‘‘ years ago” to the pleadings of Superintendent Knowles, in 
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seme of the increased use of gas for purposes 
other than illuminating, he never need have 
gone to Kansas City for an inspiration in that 
regard. 





TE Clinton Gas Company, of Easthampton, 
Suffolk County, Long Island, has been incor- 
porated by Messrs. DeWitt C. Talmage, Sam- 
uel C. Grimshaw and H. D. Hedges, of East- 
hampton. 








The Market for Gas Securities. 





The event of the week in city gas share 
circles was the special meeting of the share- 
holders in the Consolidated Company called 
for Monday last for the purpose of vot- 
ing on the advisability of increasing the 
capital stock to the comfortable sum of 
$80,000,000. The meeting was entirely har- 
monious, and something over 80 per cent. of 
the outstanding stock was voted. Consoli- 
dated showed quite some strength, sales hav- 
ing been made this afternoon (Friday) at 179}. 
Other city shares are dull and strong. There 
should be some good output of news concern- 
ing the local gas situation within a fort- 
night. 

Brooklyn Union keeps moving steadily 
along, the opening to-day having been reported 
at 167 to 168, and it is remarkably cheap at 
that. The result of the election for Directors 
in the Baltimore Consolidated Company re- 
sulted in the success of the regular ticket after 
aclose contest with the interests represented 
by Mr. Dickey. The stock is dull and lower, 
being quoted at 533 to 54}. Peoples, of Chi- 
cago, is steady. In fact, that remark applies 
generally to the whole gas share list. 








Gas Stocks. 
——e 
Q by G xe W. Close, Broker and 
Dealer in Gas Stocks, 





16 Watt Srezet, New Yore Cirr. 
Juxx 23. 


&@” Allcommunications will receive particular attention. 
The following quotations are based on the par value 
of $100 per: share. 














N. ¥, City Companies. Capttat, Par. Bid. Asked. 
Consolidated......++ + $4,595,200 100 179 180 
Central Union, Bonds, 5 8. 3,000,000 1,000 103% 105 
Equitable psn —s 1,000,000 1,000 105 Pr 

2,300,000 1,000 115 118 
658,000 ee 108 = 112 


3,500,000 100 305 320 


1,500,000 1,000 100 102 
750,000 oo a 
New Amsterdam Gas Co. .. 

Bonds, 5'S seseveseeseseee 11,000,000 1,000 104 104% 
Northern Union, Bonds, 5’s. 1,250,000 1,000 95 7 
New York and East River.. 

Bonds Ist 5’s.. 3,500,000 1,000 109 111 
“1st Con, 5 1,500,000 « 
Richmord Co., 8. I... 348,650 50 70 “ 

« Bonds. 100,000 1,000 és oe 
Standard..... 5,000,000 100 117 126 


Preferred.....ssee--eeee 5,000,000 100 135 145 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 116 114 
YOnKerS ...sssccsecseeeeess 299,650 500 130 
Out-of-Town Compantes. 
Brooklyn Union .. oeecccccces 
“Bonds (6's) 
Bay State. .ssoieccesseeeees 


15,000,000 100 167 168 
15 000,000 1,000 116 119 
50,000,000 50 % 1% 


by come Bands...... 2,000,000 1,000 pe i) 

Binghamton Gas Works... 450,000 100, 35 

“— Ist Mtg. 86.2.0 475,000 1,000 99 
Boston United Gas Co.—~ - z mass: 

is Gergen # Si Trust... 7,000,000 1,000 82 & 

3,000,000. 1,000 471g 50 

Pua ony ave 00. v0. 5,500,000 - 100 4 
Bonds, 5s 5,250,000 1,000- 64 67 


' Central San Francisco..... 


5% | James T. Lynn, Detroit, Mich.... 


2,000,000 eo 106 108 
Chicago Gas Co. Guaran- 


teed Gold Bonds........ 7,650,000 1,000 104 104% 
Columbus (0.) Gas Co., ist 
Mortgage Bonds... +» 1,207,000 1,000 106 107 





Columbus (0.) Gas 
Heating Co:........ 


zeee 1,682,780 = 100 60 65 
Preferred....cccccceeess 





8,026,500 100 * 84 26 
Consumers, Jersey City 
Bonds ....ceceee--seseeees 600,090 1,000 102 15 











Cincinnati G. & C. Co 8,500,000 100 200% 21 
Consumers, Toronto... 1,700,000 50 230 285 
Capital,Sacramente .. 500,000 50 a 35 
Bonds (6’s).. ee 150,000 1,000 re _ 
Consolidated, Baltimore... 11,000,000 100 53% «44 
Mortgage, Sneha 3,600,000 « on 118 
Chesapeake, ist 6's. . 1,000,000 
Equitable, ist 6’s. ... 910,000 ei = os 
Consolidated, Ist 5’s.... 1,490 000 oe es 112 


Consolidated Gas Co. of N.J. 
“* Con. Mtg. 5’s. 
Consolidated G. & E. Co. ‘8. bs 
Little Falls, N.Y........++ 90,000 100 - «100 
Bonds .....006.-0+ . 75,000 wa <<. 


1,000,000 100 12% 15 
380,000 1,000 8 86 






















Laclede, St. Louis 
Preferred... 
Bonds .......++ 


7,500,000 100 74% 75% 
2,500,000 100 98 100 
10,000,000 110% 
1,000,000 100 35 40 


Lafayette Gas Co., “Ind. 








1,000,000 1,000 60 65 

° 2,570,000 50 | :106 
Madison Gas & Elec. Co.. 400,000 100 7 % 
- lst Mtg. 6’s. 350,000 1,000 102% 108 

















Syracuse, N. Y 
Bonds........ 
Washington, D.C . 
First mortgage 6's. 
Western, Milwaukee 
Bonds, 5’8...+6+ - 
Wilmington, Del... 
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Field’s Analysis, 1899. 
Scientific Books..... 
Digest of Gas Cases... 
Practical Photometry 
Gas Flow Computers...... 
Hughes’ “Gas Works”... 
Gas Engineer's Pocket-Book. enoetsene 

Excerpts from Reports of Gas Commissioners 
Binders....... seeeeee eee 
Directory of Gas Companies oo 
Practical Handbook on Gas Engines.. 
Coal Tar Tree... 
Poole on Fuels,......+++ee00+ 






























SELF-SEALING MOUTHPIECE 


Isbell-Porter Co., New York City....... 
Continental Iron Works, Brooklyn, N.Y 









INCANDESCENT GAS LAMPS. 


Welsbach Commercial Co., Phila., Pa.... 








BURNERS. 


C. A. Gefrorer, Phila., Pa... 
Wm. M. Crane Co., New York City ....... 
D. M. Steward Mfg. Co., Chattanooga, Tenn.......sss00+ 






LAVA GAS TIPS. 


D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 139 
STREET LAMPS. 

Welsbach Street Lighting Co., New York and Phila..... 146 
Thos T. W. Minor, Now Tork Oy. vcccccosscsccecscssses 137 
PURIFIERS. 

Stacey Mfg. Co., Cincinnati, O.....csssccseeeeees cocvveee 140 


PURIFYING MATERIALS. 


Connelly Iron Sponge and Governor Co., New York City 149 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y...cee+e0+.. 138 


Chapman Valve Manufacturing Co., Boston, Mass. 
R. D. Wood & Co., Phila., Pa 
Continental Iron Works, Brooklyn, N. Y.. 
The P. H. & F. M. Roots Co., Connersville, Ind.. 
Isbell-Porter Co., New York City rs . 
The Western Gas Construction Co., Fort ‘Wayne Ind... eee 









EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind 
Isbell-Porter Company, New York City 





po 





Connelly Iron Sponge and Governor Co., New York City 
ELECTRICAL APPARATUS. 
Wm. Henry White, New York City coccce.. 185 
ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City.......... 137 
PURIFIER SCREENS. 
John Cabot, New York City. ........ cocccceccccsccccccs 188 


GAS STOVES. 


American Meter Co., New York and Philadelphia........ 
Maryland Meter and M facturing Co., Balti » Mad. 153 
Keystone Meter Co., Royersford, Pa...... 
Nathaniel Tufts Meter Co., Boston 

Wm. M. Crane Co., New York City. 











Position Wanted 
As Superintendent of Small Gas Plant. | 


Foreman of a gas works desires position as Superintend- | 
ent of a small gas plant. Coal or water gas. Good me- 
chanic and not afraid of work. Address * G. H.S.,”" 

1311-2 Care this Journal 


Position Wanted 





By a Man who is not Afraid of Hard | 


Work. 
Has had 20 years’ experience in all the departments—manu- 
facturing, distribution, new business and office work. 
Address ** W.,” 
Care this Journal. 


eae 
Position Wanted 
As Manager or Engineer of a Gas 
Company. 
Competent Gas rag: Sa of many years’ ex- 
e manufacturing and 


1296-tf 





SOO any 
perience in t 


erences given. Addre: 
Care this anand, 


EMPLOYMENT WANTED 
By a Thoroughly Practical Meter 
Maker, 


Either on new work or repairing. Can furnish the best of 
references. Addresss JAMES J. FARDY, 
1311-1 277 Twenty-fourth St., Brooklyn, N. Y. 


WANTED, 
TO LEASE GAS PLANTS. 


The advertiser is prepared to make propositions for the 
leasing of gas plants upon favorable terms. 
Address ‘‘ RESPONSIBLE,” 


Care this Journal. 


annum. Highest re! 
1267-tf 








1305-tf 


. 144) 


e executive ends of a | 
Gas Company desires a position as Manager or Engineer of a | 
Gas Company selling not less than bay eee cubic feet per | 











£46446 bbb bb bb bbb bh hb hb hh bbb hb bbb bh bbb bbb bbb 


—.. 


WANTED, 
GAS WORKS FOREMAN. 


Address “ H.,” care this Journal, 
1309-tf 





FOR SALE, 
LOWE WATER GAS APPARATUS. 


A 7% foot 6 inch set of Double Superheater, Improved Lowe 

Water Gas Apparatus ; complete, with all connections and 

fittings. Address BOX No. 17, 
1311-1 Care this Journal, 


FOR SALE, 


A New Condenser and Scrubber, 


Each 11 feet 6 inches high, 4 feet in diameter, inside measure- 
ment, and 6-inch connections—all connections reinforced. 
Two manholes to scrubber, with two sets of trays ; also one 
é-inch center valve. These have never been used. 
Address PEEKSKILL GAS LIGHT COMPANY, 
1300-tf Peekskill, N. Y. 








6444444466466 666bbbhh6 bog S 





#£¢ 





THB “* VULCAN”’ INSTANTANEOUS 
WATER HEATER No. 25. 


Best Yet! 

Built of copper throughout, 
plated. 

Outlet either right or left hand side. 

Fitted with duplex taps, insuring absolute 
safety. 

Catalogue No. 17 gives particulars. 
it? 


then nickel 


FSI FSS SSFSSSS SSSI OCS 


Want 





Everything in gas appliances and fittings 
manufactured by 


W. M. CRANE CO., 


1131 & 1133 Broadway, New York. 
Foundry: Peekskill, N. Y. 


Cee 





FFFFIFIFIFIFIFITISFIFFFSIFFALED 





KENTUCKY CANNEL COAL, covest ust 


Geo. R. Histor, F.C.S., F.R.S.S.A., Gas Engineer of Paisley, Scotland, says in his analysis: ‘‘This iso 
remarkably rich Cannel Coal, yielding illuminating matter per ton equivalent to 1,945 lbs. of sperm candles.” 


This coal mined and shipped i in box cars. 


Write for sample car and delivered price. 


='The Greasy Creek Cannel Coal and Tramway Co., 


163 WEST WASHINGTON STREET, CHICAGO, ILLS. 
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For Sale. 
A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues, 


THOMAS 1. W. MINER, 


821-823 Eagle Av., N.Y. 




















HENRY MARQUAND & 0, 


BANKERS 


BROKERS. 
New York City 


GAS TAPPING MACHINES 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


160 Broadway, 














They are Strong and 
Compact. 
Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Company for Thirty 
Days’ Trial. 


Send for Circulars. 


G0, Light, 














NO BOILING OVER 


CONFECTIONERS 


| 
\ _— GAS. STOVES { 


Because the heat is always under abso- 
lute control at all times. 


FOR BOILING PURPOSES, 
MAKING CRULLERS, 
CONFECTIONERS’ USE, ETC. 


Fitted with ‘‘ VULCAN”’’ GIANT GAS 
BURNER, which allows any degree 
of heat being obt.ined. 


No Dust, No Ashes, No 
Burning, No Danger 
of Boiling Over. 


All fitted with rings for differe:t size 
kettles. 


MANUFACTURED BY 


WM. M. CRANE CO., 


1131 and 1133 Broadway, N. Y. 


Foundry : Peekskill, N. Y. 

















DAYTON, 0. | 


4 * Mec SPECIAL ATTACHMENT MACHINES « 


Never fail to find a good word from progressive 
managers. 

A very simple attachment added to our regu- 
lar B-108 gives absolute protection to your ser- 
vice men from being overcome by gas. 

Means less labor to a tap and more taps 
to the day. 

CATALOGUE FROM 


H. MUELLER MFG. COMPANY, 
DECATUR, ILLS. 


B-109 





Tube Boilers. 


Boilers we Buiit have been in Constant Use 18 
Years, and are in Operation To-day 
with Fine Results, 
10 t> 25 Per Cent. Guaranteed Over Other Boilers 


Hazelton Water 


HIGH PRESSURE... 


The Pioneer Vertical Water-Tube Boiler of the 
World. 


Over 11% Square Feet pak. a Surface per Horse Strong, Natural, Upright Draft, 


Consuming All Kinds of Fuel. 


High Qualiy —— Lopmere of the Tubes the Most Absolutely Dry Steam. 


| Part of a Boiler. 
| Fastened at One eo Only, Expand and Contract 
Without Strain, Averting any Pos- 
sibility of Leakage. 


te HAZELTON BOILER CO. 


SaLe PROPRIETORS AND MANUFACTURERS, 


Small Floor Space, Less per Horse Power than for 
Any Other Boiler. 


120 Liberty St., N.Y. ,o72riacat 


Cable Address, “ Paila,”’ N. Y. 
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CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L: M. Rumsey Mfg. Co., 810 North Second St. 
















S9gISaT W + SI ma | 


Circulars and Prices on Application. | 












TErB 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 









Bristol’s Recording 
\ PRESSURE 
GAUGE. 


For continuous re —FOR— 
cords of 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





/ Fully Gua 


THE aISTOL ob, 


Waterbury, Co 


HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 








GHRIS. GUNNINGHAM & SON, 


SFROLPRiLATORS, 


sieeiciemnemaienentapael IN. “XX. 


STORAGE TANKS FOR Gas Works, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 















THE NOVELTY OTEAMM BOILER WORKS, 








rn ——_ eee ee ee ee! ee ee ae eee ee ee ee ee ee ee ee) ee ee eee ee 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chiei Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 





American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: 19 ABINGDON STREET, WESTMINSTER, S.W. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.” 





The above Company have erected since 1893, or are now erecting, their enteoseel type of Carbureted 
Water Cas Plants at the following Gas Works: 





Cubic Feet Daily. Cubic Feet Daily. 
Blackburn, England - - - - «+ -40953,000 | Boffo WY.- - =~ © 5© © -~ = «© - 2,000,000 
Windsor Street Works, Swaine, Englund - - =  - 2,000,000 | Winnipeg,Man, - = - ae ees 500,000 
Saltley Works, Birmicgham, eet a i ie Colchester England (Second eunnen -_ = = 8s «© «© Rags 
Colchester, England - ee 
Birkenhead, England - - - - - + = 2,860,000 | Rochester,England - - - - - - - - = 500,000 
Swindon (New Swindon Gas Suan England - - = = 120,000 Kingston, Ont. = es Fees ne 
Saltley Works, Birmingham, England (Second Contract) - - 2,000,000 | Crystal Palace District. zag and- - - - - 9,600,600 
Windsor Street Works, en, aes (Second Contract) 2,002,000 | Duluth. Minn. . *, = ane? | an ie 
Halifax, England - - - - - - 1,000,000 | Caterham,England - - - - - - - = = 150,000 
Moronto - - - - - = = = - =  - 960,000 | Easchede,Holland- - - - - - - = = = 150,000 
Ottawa - - - + + 250,000 | Leicester, England- - = - So 
Toronto (Second Contract, ‘Remodeled) - + - + = 2,000,000 | Buenos Ayres (River * latte ~ Segsy «has -- 700,000 
Lindsay (Remodeled) - - - - - - + = 125,000 | Burnley, England - = - 28% C'S = = ee 
Belleville - - - - - os - 250,000 Kingston-on-Thames, Ergland -— - - + + + + 1,950,000 
Ottawa (Second commen - = = ‘2 “3 & - 250,000 Accrington, England - - - - as - > = §00,000 
Brantford (Remodeled) - - - - - = 200,000 Tonbridge, England - - - - - - - = = 800,000 
St. Catherine's (Remodeled) - - - - - - 250,000 Stretford, Engiand- - - - - - - = = = 500,000 
Kingston, Pa. - - - - - - = = = + = 126,000 | Oldbury, England - - - = 300,000 
Montreal - - - - - + + = - =» = 500,000 Saltley Works, Birmingham, England Ct (Third Sntract - + %,000,000 
Peterborough, Ont. - - - - - - = - = 250,000 York, England (Second Contract) - - = - - = 750,000 
Wilkesbarre, Pa. - - - - - - =* - = = 180,000 Rochester, England (Second Contract) - - - - - ~- 500,000 
St. Catherine’s (Second Contract) - - - - - - - 280,000 Newport, Monmouth, England - - - - - - = - 250,000 








Hteward | Burners. Valuation of Gas, ; Electricity THe Gas Engineer’s 


and Water Works =§ Laboratory Handbook. 











Closest Samples FOR ASSESSMENT PURPOSES. | 
Attention to SECOND EDITION. By JOHN HORNBY, F.I.C. Price, $2.50, 
ae t b H d By THOS, NEWBIGGING, M.Inst.C. ree - WM. NEWBIGGING, | 
Durability, 0 be Ia Ui a nnn ted Cases, | «3+ CALENDER & ©0.,22 ee 5, 3.¥. Coe. 
aie _— for the | Price $2. For Sale by 
Inisne . A. M. CALLENDER & CO. 
Appearance Asking. 32 Pine Street, N. Y. City. . POOLE ON FUELS. 
Ls | THE CALORIFIC POWER OF FUELS. 
Write for neat vest pocket memorandum book. Sent Free. Practical Photometry. | scsi camithailzdiii 
The D. M. Steward Mig. Co., By William Joseph Dibdin Second Edition. Price, $3 For Sale by 
New York Office, CHATTANOOGA, Price, $3.00. i 


107 CHAMBERS ST. Tenn. A Mi. CALLENDER & CO., 32 Pine St., N.Y. Crty| Ae WM. CALLENDER & CO., 2 Pine Sr., N.Y. Crry. 


SaFETY Gas Main 
Sropper Go. VA 


108 East 117TH St., N. Y. 











THE LINK-BELT MACHINERY CoO., 


ENGINEERS, FOUNDERS, MACIII:.ISTS, 
Chicago, U.S. A. 


ELEVATING & CONVEYING 
LINK=BELT sizer ocissouns 
- Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space. 










FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 
AND REPAIRS 





** Link-Belt” Breaker. CATALOGUE UPON APPLICATION. 
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DU tferfand Construction & Improvement Go 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 


Owners of the “SUTHERLAND” Patents for Water Gas Apparatus. 


\) 














Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 


A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, Ill. 
Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 
Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. | 
Fishkill-on=Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 
Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 
Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 
CORRESPONDENCE SOLICITED. 











CHOLLAR’S SYSTEM OF ] 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 





In operation, revivification of the oxide is effected by 
repeated reversals of the direction of theflow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. A 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For ketmaten Wette The Stacey Mig. Co. 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. § 











e Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 
Coal T TYe@, Map iitustrating the various CHEMIGAL PRODUCTS DERIVED FROM 
ar Genealogical r x COAL “AND GOAL TAR, in the form of a Genealogical Tree, including 


all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A M. CALLENDER & CO., No. 82 Pine Street, New York f 
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HMIERIGAN RUDGE Uo 








Designers and Builders of Steel Bridges, Steel Build- 
ings and All Classes of Metallic 
Structures. 





GENERAL _ OFFICES. 





No. 100 Broadway, New York. 








BRANCH OFFICES. 


Boston, Philadelphia, Chicago, 
Pittsburg, Baltimore, 
New Orleans, Cleveland, Minneapolis. 











FIBLDS ANALYSIS 


E"or the Year 18909. 





An Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 
Compiled and Arranged by 


JOHN WW. FIELD. 


Secretary and General Manager of The Cas Light and Coke Co., London. 





Price $5. For Sale by 









A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 
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AMERICAN GAS COMPANY 
banstTuctors of Goal Gas Apparatus. 








HBASTEHERN AGENTS FOR 1 
BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARGING AND DISCHARCING MACHINES. 
MANT’S PATENT COKE SPLITTER. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN wich 


RECUPERATIVE FURNACES, WISHES, comes, PIER, PURIFYING MAGHINES, COKE CONVEYERS, ETC. 

















SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Cas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas. 
CAS RETORTS AND SPECIAL enue AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 








COMPLETE GAS WOoRKS__—, 








No. 118 Farwell Avenue, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pea. 
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s ~ ROOTS’. 


LATEST IMPROVED - GAS EXHAUSTER 


NEW GAS GOVERNOR | AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


























5 oS. - ae eS eS Sala ‘ 
= Re __ ESPEN Be ay ee eis ee 





INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS Co., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelvhia, Pa, 
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LL & UNDERHILL 

N FOUNDRY AND MACHINE CO., “RN q 

WARRE Established L856. Works at Phillipsburgh, N. J. ‘ Wrought & Cast Iron Pipe, ; 
New York Office, 160 Broadway. MALLEABLE AND CAST IRON FITTINGS, 


CAST IRON WATER AND GAS PIPE. °°“ '“Yaves'® *™ Ot 


43, 45 AND 47 BEACH ST., NEW YORK. 


BINDER for the JOURNAL, 








FROM THREE TO FORTY-EIGHT INCHES DIAMETER. AISO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc 











EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS PA. 


SARUMMON, Dye GEORGE Onunop. >, Manar. . & Tre Treas.. Emaus, us, P Pa ae ii 
‘a ‘AST IRO Dec Co 


GENERAL SES — — CAST IRON PIPE AND SPECIAL GASTINGS 


FOR WATER AND GAS. 
Western Office: Monadnock Block, Chicago, ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 





CHARLES MILLAR & SON co. , Selling Agents, Utica, N. Y. 
MMPI PANU NORV CO 
T IRON PIPE and SPECIALS FOR WATER AND ee 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. a aaa ee nici 


PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
With Numerous Illustrations. Price, $3.00. A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 


POOLEH ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 


1HE REPORT OF THE COMMITIEE ON BOILER TESTS OF THE AMERICAN SOCIE1Y OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTAN1S USED. 


By BERMAN POOLED, F.C.8.- 
Second Bdition. Frice $3. For Sale hy 


A. M. CALLENDER & CO. - ~- No. 32 Pine Street, New York City. 


THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O'CONNOR. 


Coraprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 





_Tinners’ Goods 




















Price, - $3.50. 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. ¥. City. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 





AUCUST, 1900. 


\Wable No. 2. 
Table No. 1. NEW YORK 
FOLLOWING THE CITY. 
MOON. 





Aut Nieut 
LIGHTING. 





Day or WEEK. 


Extin- 


Light. extngio | ie guish. 


| Date. 


A.M. 
3.30 
3.30 
3.30 
3.30° 


— 


8.50 pm} 4.00 AM 
9.20 4.00 
10.00 FQ} 4.00 
10.40 4.00 
11.30 4.10 
12.20 am} 4.10 
1.30 4.10 
2.30 4.10 
NoL. |NoL. 
NoL. Fu|NoL. 
NoL. 
8.50 pM 
9.20 
10.00 
10.30 
11.20 
12.00 
12.50 AM 
1.50 
2.50 
4.20 
i 4.20 
20 4.20 
20 NM} 4.20 
20 4.20 
10 4.20 
10 4.20 
7.10 4.20 
7.20 4.20 
Thu- |30| §.00 4.20 
Fri. |311 8.40 4.20 


OH? ore 2 
29 $0 G2 2 G9 Go 2 G9 
phe pee be bbe ie ie be CS 
Or or or or or Or Or © 


tales a 
ome feed ped teed oe £2&eceococe 
Sooooesssess 


4.10 
4.10 
4.20 
4.20 
4.20 
4.20 
4.20 




















ARAMA AAAAAAAAASHHHOHHMOANNAINANANNNNAy 
DwWwWWWhhLER DER ROO Oe BP eee ee eee ee: 
SSSSSRSSSSSESSSAAAAASSSOSOSCSCOOOSOO™ 








TOTAL HOURS LIGHTING 
DURING 1900. 








By Table No. 1. By Table No. 2. 
Tirs.Min. Hrs.Min. 
January ....230.50 | January. ...423.20 
February. ..175.40 | February. ..355.25 
189.00 
April.... ...160.30 
May ES 150.40 
June 137.00 
152.00 
August ... 171.50 
September..187.20 | September. .3% 
October... .213.10 | October .... 
November.. 221.50 | November .. 
December. .231.50 | December... 





Total, yr. .2221.40 | Totes yr...3987.45 
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PHILADELPHIA, Broad and Arch Sts. 









\\ 











NEW YORK, 33 Nassau St. CHICACO, 54 Lake 8St. 


Welsbach Street Lighting Company 


.- OF AMERICA .... 





aie Welsbach System 
sotonees™ of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns, 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 

POINTS OF MERIT: 


Economical, 
It is ) Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


‘Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 















No. 36. No. 38. 


Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 











Welsbach Famous Mantles. 




















THE INCOMPARABLE OTHER 
m T 
Kiplac — BRANDS 
MANTLE: Magnificent : 
FINEST EXAMPLE ee 
OF INCANDESCENT Endurance. 
THE HIGHEST 
GAS LIGHT ILLUMINATION, 
EVER EXHIBITED. The Lowest Cost. 
Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies. ’ | 
WELSBACH COMMERCIAL COMPANY, 
PHILADELPHIA, PA. 
Chicago Branch Department and Supply House, 70 Wabash Avenue. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY. 






















| SE uaeieee 
THE STANDARD JUNIOR, . 
THE STANDARD DOUBLE SUPERHEATER, 
LOWE WATER GAS APPARATUS. 


Total Sets Installed to January |, 1900, - - - - - = - 327 


Total Daily Capacity - - - - - - -- 207,425,000 Cu. Ft. 





WATER GAS PLANT AS AUXILIARY TO COAL GAS WORKS. 


Te Une fas inroveneat —_ 


*~ Broad and Arch Streets, Philadelphia. 
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Established 1858. 'ncorporated 1890. 


Cuas. E. GREGORY aye Davin R. ane V. Prest. & Treas. 
D. ABERNETBY. Sec. 


JH. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


26a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


—-—_ & oe -— 
Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
ee 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. D. Ware, 
President, 

















A. H. GurKes, H. A. PERKINS, 


Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





Office, 88 Van Dyke St. Brooklyn, N.Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 
FIRE BRICK . . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. S., og System of 
Inclined Benches. 


Estimates sain on Application Pi Most Successful 
tyle of Construction. 


Also for Tree: Fieg and Full and Half-Depth Eeeenerenre 
8, for Burning either Coal or Coke 
the Furnaces. 


914, 916 & 986 Weigwright Building, Ste Louis, Mo. 


Manufacturers of é 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by - 
A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 





Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 
Works, Weber, N. J. 


Office, 68S East 15th St., New York, 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 


Fine. Bric : 


a _ a S# 














Works, 
LOCKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373, 


Successor to WILLIAM GARDNER w@ Son, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas KRetorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for paeene retorts, putting on 
mouthpieces, making eee bench-work joints, lining blast 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 
Price List, f.o.b. Galesburg or Brooklyn. 

In Casks, 400 sy 800 ng at . cents per Round. 

In Kegs, 100 to 200 ve 

In Kegs ‘less - ang 100 * ; 


Cc. L. GEROULD, Seieeeiti 


Eastern Agent, GEO. P. WARRINER, 675 Bedford Ave., 
BROOKLYN, N. Y. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROFRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 
. Containing 6, 8 or 9 Retorts. 


We have Greatly Imp d our R it 
Coke can be used as Fuel in Furnaces. 





Coal or 





Tueo. J. Surru, Prest. J. A. Tayor, Sec. 
A. Lamsa, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chime 
ney Tops. Baker Oven Tiles 12x 12x2 
and 10x10x2,. 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 








Sole Agents for New England States. 








JOHN DELL, 


General Manager. 








MANUFACTURERS OF 





ESTABLISHED 


MISSOURI FIRE BRICK C0, “= 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Ete. 


CITY OFFICE: 
| al Oliv a cantina Bank, ST. LOUIS, MO. 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9’s, 
with Regenerative Furnaces, Constructed to Burn either Coal or Coke. Also Plain Benches. 
CORRESPONDENCE IS RESPECTFULLY SOLICITED. 








Or 
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CONTRACTORS FOR 


Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


218 LA SALLE ST., 
CHICAGO. 








| 


National Gas «i Water Company. 


Gas Engineers 
INSPECTION AND ADVICE. 





PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 
REPAIRS. 











AUTOMATIC STREET GAS GOVERNORS, 
BALANCE GAS GOVERNORS. 


“Iron Sponge” and Natural Oxide 


FOR GAS PURIFICATION. 


HXHAUSTERS, HTC. 


Connelly Iron Sponge & Governor Co. _JF 


No. 357 CANAL STREET, 


NEW YORK CITY. 









j WESTERN BRANCH CONNELLY IRON SPONGE — RCO, 
’ . 


jouth Canal Street, Chicago, Ilis 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 





A. M. CALLENDER & CO., 
82 Pine St., N. Y. City. 














Farson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any resi 
unless satisfactory. Manufactured by the WATERTOWN STEAM 


msible y for trial. Nossle 


LOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 





The Chemistry of 
Illuminating Gas, 


By NoRTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 82 Pine 8r., N.Y. CITY. 





The Gas Engineer’s 
Laboratory Handbook, 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A. M. CALLENDER & CO., 32 Pine Street N Y. City 





Practical Hints on the Construction and Working 


of Regenerator Furnaces, 
By MAURICE GRAHAM, Assoc. M.Inst.C.EB. 


Price, $1.25. For Sale by 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer, 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE GOAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOEFS. 





GAS ame ag THE CHEMISTRY OF, by W. J. A. | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


Butterfield. $3.50. 
NEWBIGGING'S HAN DBOOK. By Thos. Newbigging. 6th 
edition. $6. 


COX'S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1898. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 
_— EER'S POCKET-BOOK. By Henry O'Connor. 


TECHNICAL GAS ANALYSIS. $3. 
aa! Sh ati HANDYBOOK, by Wm. Richards. 20 


ompMierEy on. ee GAS. By Norton H. 
— ~~ we ON HEAT By Thomas Box. 2d 


PRACTICAL PHOTOMETRY : = on Aa _ Study of the 
Measurement of Light. By $3. 
C IEMICAL TECHNOLOGY : ai, cB ae Its Appli- 
cations, $5. Vol. II., Light 
Lk Practical ai Designing of Structural Ironwork. 
dams. 
HEMPEL’S GAS anes, $2. 
Maqui FUEL FOR MECHANICAL AND INDUSTRIAL 
RPOSES. By E. A. Brayley Hodgetts. $2.50. 

me... Its History and Use. By Prof.Thorpe. $3.50. 
reer HANDBOOK ON GAS ENGINES, by G. Lieck- 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee, 40 cents. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R, 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
Gate re GAS COALS AND CANNELS. By D. A. 
am. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 





GAS peta als hy LABORATORY HANDBOOK. By Jno. 
| Hornby. $2.50. 


| lene ae AND GAS FITTING. By W. P. Gerhard. 
cents. 
| PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 

CEMENT ; A Manual of Lime and Ngoag their Treatment 
and Use in Construction. By A. Heath. $2.50. 

A COMPARISON TaTWaENOTER ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 
ImDvere A PH OFOMBERT we oy err Application to 
lectric Lighting. By A. Palaz 

E) aan OF ELECTRIC LIGHTING, Including Electric 

me , Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 
— TRANSMISSION OF ENERGY. By G. Kapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie- 

son. $2.50. 


DYNAMO pore By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


eel OF DYNAMOS AND MO- 
FR eo ea TO THE TESTING OF INSULATED 
WIRES CABLES. $1. 


ELECTRICITY, Its Theory, Sources and Applications. B 
John T. Sprague. $6. uf 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


books sent C.O.D. 


M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoB :E. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, = Locust Point Baltimore, Md. 
OFFICE, 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. Y. 60 Congress8t., Boston. 


KELLER ADJUSTABLE 
-COKE CRUSHER. 
z. ae a we 
. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, ind. 
Correspondence Soiicited. 


t AGENTS, } 





MADEIRA, HIititl, & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 


Anthracite and Bittminons Coal and Coke, 


GENERAL EASTERN SALES AGINTS 


PENN GAS COAL CO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


oOowNBEBRS OF OVER 1,000 COAZI CARS. 


COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


OFrPrIECHS: 
PHILADELPHIA, BOSTON, 
32 South Broad Street. 70 Kilby Street. 
BRIDGEPORT, CONN. 





NEW YORK, 
143 Liberty Street. 
READING, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 





GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Price, $53.00. 
—< 

This is a valuable and important work, acopy 
of which should be in the possession of every 
gas company in the country, whether large or 
small. As a book of reference it will be found 
invaluable. Itis the only work of the kind 
which has ever been published in this country, 
and is most complete. Handsomely bound. 
Orders may be sent to 


A. M. CALLENDER & ©O., 32 Pine St., N.¥s 


EpmMunD H. McCuLiouaH, Prest. Cuas. F. GODSHALI, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL -CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New Tite and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
oledo, O., and Pittsburen, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 





26 Broadway, New York City. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


Boston Office, R'm 18, Volcan Bldg., 8 Oliver st, 





Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron Roof Frames and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 

i Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 

Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED.‘ 


Artificial and Natural Gas 


Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 





ooms 201 & 202. 





DETROIT, MICH. 


A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS ENGINEER 


CONTRACTOR, 
Wayne Bank Building, - DETROIT. 





CAS PROPERTIES PURCHASED. 





Geo. Shepard Page’s Sons, 
GAS MAGHINERY. 


Correspond 





180 Fulton Street, New York City. 





DAVID LEAVITT HOUGH, 
Consulting Engineer 


AND 


CONTRACTOR, 


3742 FIFTH AVE. N. Y¥ 








Kerr Murray Manufacturing Company, 


Steel Gasholder Tanks,” 


Sinace, DousBLeE AND TRIPLE-LIFT CEASHOLDERS, 
ae— HORIZONTAL AND VERTICAL STORAGE OJL TANKS sm. 


tron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections; Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub as Flange, Outside Screw an Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


E"ort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
































Ira Holder ‘Tanks. | CONDENSERS. 
nooF Facs. «== | Scrubbers, 
Girders. y : Bench Castings. 

BEAMS } ? me \ Wl yee OIL STORAGE TANKS 

PURIFIERS. — _ | Boilers. 





PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








ALEX. C. HUMPHREYS, M.E.,M. Inst.C,E. ARTHUR G. GLASGOW, M. E., M. Inst. C. E. GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


H UMPHREYS & G LASG QW, rrr ne mina at rate 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y. 





BANK OF COMMERCE BLDGC., 9 VICTORIA STREET, 
31 Nassau Street, London S.W., 
ein Maite eugene. GEORGE R. ROWLAND. 
Formerly with the Continental Iron Works. 
CONSULTING CAS ENCINEERS Draughtsman and Constructing Engineer. 
Drawings, Specifications and Estimates furnished for the con- 
AND MANACERS. struction of new works or alteration of old works. Special 





attention given to Patent Office drawings. 


CAS PROPERTIES PURCHASED. Uffice, No, 246 Broadway, N. ¥. City. 
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rosmuwen =~ R,. D. WOOD & CO. "Beer, 
400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF * BUILDERS OF 


Cast Iron Pipe. | Gas Holders. 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks, 
SOLE MAKERS OF — 
CUTLER’S PATENT FREEZING PREVENTER 


THE MITCH ELL SCRUBBER For Gas Holder Cups. 


PATENTED.) THE TAYLOR 
REVOLVING BOTTOM GAS PRODUCER. 
PURIFIERS, CONDENSERS, 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 


SCRUBBERS, BENCH WORK. 6 HYDRAULIC WORK, LAMP POSTS, VALVES, Etc. 


ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 eatin New York Gity. =orFicts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jp., Secretary & Treasurer. 






































West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


{a For Round, Oval. or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! To Ges Companies. 


THE LOOMIS PROCESS. eemecseecar mvmvens wnrmuyans 











Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure, Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 





Plans and Estimates Furnished. 
oc. aA. GEFROR ER, 


BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth Sts, Phila. Pa 








\) 


il lea aii 
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WILt1aM Stacey, Prest. T. H. Brron, Asst. Mangr. 
: ¥ &Gen.Mangr. R.J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING C0. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


: Of any Capacity, mith or without Wrought Iron or Steel 
* Tanks. 


i Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 






Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


) Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 










P Genera | Office: Cincinnati, O. 
Eastern Office: 911 Drexel Buliding, Philadelphia, Pa. 


RITER-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorkE City. 














ND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


1900 DIRECTORY 1900 


OF AMERICAN GAS COMPANIES. 


Price, - - - - - - - $5.00. 


A. M. CALLENDER & CO., - - No. 82 Pine Street, New York. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 








fw 


iat 
+ ingle or Telescopic. With or Without Iron or Steel Tanks, 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


9 FREDERICK W. FLOYD, President, 
am es O S O Nn S HENRY E. FLOYD, Vice-Presilent. 
9 JAMES R. FLOYD, jr., Sec’y & Treas, 

531 to 543 West 20th Street and 530 to 540 West 21st Street, N. Y. 


Engineers and Contractors to the 
Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings and Iron Work for Gas Apparatus. 


ESTABLISHED 1856. Write for Estimates to 
INCORPORATED 1899, 530. West 29th St.. New York Citv. 


LOGAN IRON WORKS, 


Brooklyn, N. WY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 























. The contract was completed and the 
Capacity of Holder, 500,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York 
Holder was in actual use in 90 days from receipt of order. 















| 
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Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 














fhe amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 
chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY. N. Y. CHICACO. 








NOW READY... 
THE -SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C. E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same 


By G. LIECKFELD, C.E. 
ae ae Translated with Z-ermission of the author by GEO. M. RICHMOND, ME 


"ane 
Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS METER CO,, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 


Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


abeimmumnes 142.0" METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnis 


Weg aamwerovers 6 Prepayment Gas Meters. 








CHARLES E, DICKEY. 


JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 





Established 1866. 


BALTIMORE, North & Saratoga Sts. | CHICACO, 107 West Monroe St. 


SAN FRANCISCO, 221 Front St. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





~m—_“‘Perfect” Cas Stoves —-_ 








KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa. and WIESTER & CO., 22 Second St., San Francisco. 











“COMPUTER. 
Py 


° 
. 
° 
. 

















Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 
any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 
Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 
A. M. CALLENDER & CO,, 32 Pine St.. N. Y. City. 








q 
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AMERIGAN METER COMPANY, 


m NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT JIETERS. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
j READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


a=_—_METERS REPAIRED____.. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS, 


Special Attention given to Repairing METERS of all Makes. 
































FACTORY AT ERiIB, PA. 








BXCERPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 


Mr. E. H. Yorge, New Haven, Conn., Dec. 1, 1898. 
. __ Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 

i Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 
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The advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 
Improved Double Superheater Lowe Water Gas Apparatus—Manufacturers of General Gas Works Machinery—Builders of Gas Works 


WM HENRY WHITE, Eastern Engineer, FORT WAYNE, IND., 


32 Pine St., New York. Occupies this space every alternate week, 7 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. ' 75 N. Clinton St., Cnicaa Z 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 











MANUFACTURERS OF 


\ STATION METERS, 
3) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 


Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 











We manufacture in the United States, under the SAWER & PURVES PATENTS, the 
Positive Prepayment Meter. 


. SIMPLE . . . — This Meter is an 


unqualified success in 























4\3 pesio(l.) 
DURABLE . 7 =? Lee Great Britain. 


Its simplicity of con- — 





. ACCURATE 


— % af struction, and the 

_ RE LIABLE . i gi. positive character of | 

ae m, the service performed ~ 
All Parts ol SL by it, have given it 

Interchangeable 7 pre-eminence. _ 



































Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT: © 
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